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AS ALWAYS— 


Big Profits for Pioneers 


®The days of pioneering are not gone. We Americans are no 
longer hacking civilization out of a forest, but everywhere count- 
less activities in the nation’s life are waiting for pioneer engineers 


to provide better ways and means. 


®Through all their recent trials, the American people have not 
changed. They have always rewarded those who had courage and 
brains to pioneer something out of nothing. And so they will 
now. Our laws, our customs, our very natures, make this as cer- 


tain as tomorrow’s sunrise. 


©The spirit of pioneering is abroad in the land today. Able men 
are planning new products and new enterprises. The “Report of 
Current Activity in Product Development,” published in Product 
Engineering last month, shows that product development is one 


of the most active functions in Industry at this very moment. 


®It is a most appropriate time, therefore, for Product Engineering 
to discuss for its readers some practical phases of pioneering. 


The January issue will be devoted to this subject. 


©Two great groups of men always contribute to pioneer product 
developments: (1) the engineers who design products, (2) the 
parts and materials manufacturers who give them new things to 
work with. That is why both the advertising and reading pages of 


this coming issue will be full of practical help. 
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Engineer 


AST WEEK we were talking to two of the 
best known “industrial designers” in the 
United States, men who have dozens of manufac- 
turers as clients. Said one of them. “You can- 
not blame an engineer for being suspicious of this 
‘art in industry’ thing; the term is unfortunate 
But I’ve never known an engineer yet who is not 
enthusiastic about it when he really knows what 
we are trying to get at.” 

Said the other, “You're right. Somehow 
engineers do not remember that for centuries the 
artist had his place in industry, that in many 
instances the artist and the engineer were one 
and the same man—Leonardo da Vinci for 
example. It was only when manufacturers went 
haywire on mass production during the last hun- 
dred years and thought that anything would sell 
at a price, that the artist was temporarily side- 
tracked.”’ 

“But the unfortunate thing,” said the first 
designer, “is that we are being compelled to work 
with the sales and advertising departments of 
most of our clients instead of with the engineers 
with whom we ought to be working and cooperat- 
ing. Though some engineers see that we are 
not in any way in competition with them, most 
of them think we are after their jobs. Time and 
time again I’ve tried to assure them that we are 
not—that it takes one type of mind and training 
to design a smoothly operating machine and an- 
other to give it a presentable, salable exterior 
that after all there was only one Leonardo. 

“Take automobiles for example. Thus far, the 
automotive engineer has only let the artist do a 
glorified packaging job. He hands over his 
mechanisms and his gadgets and we try to put 
a salable wrapper around it. I do not know def 


and Artist 


initely what is going to be shown at the January 
Automobile Show, but I'll stake whatever reputa- 
tion I have that the new cars will bear me out. 
What a car could be designed if the artist and 
the engineer could work together shoulder to 
shoulder! I’m not saying that some engineers 
haven't enough artist in them to do mighty 
creditable jobs, but how is any engineer to find 
the time and strength to follow two separate and 
distinct professions ?” 

3efore we are through with it we are going 
to have an article by at least one of the gentlemen 
to whom we were talking. And it might not be 
such a bad idea to have a series. What do you 


think ? 


Open House 


Throughout the two years and eleven months 
of Product Engineering's life, we have been 
fortunate in having your advice and counsel. 
You have been genuinely interested in the evolu- 
tion and progress of P.E. Some of you make it 
a point to stop in and see us when in the city; 
more of you drop us a line from time to time, 
giving us leads for articles, suggestions, kindly 
and thoughtful criticisms. 

But, not to be too forward, we would like to 
know you better. You are going to be in New 
York for the annual meeting of the A.S.M.E., 
December 5-10. All that week, and any week, 
we propose to keep open house at our offices on 
the 29th floor of the McGraw-Hill Building, 330 
West 42d Street, and we hope that you and your 
engineering friends will accept this as a sincere 
invitation to stop in and give us both a chance to 
become acquainted. 








Fig. 1—This cast iron typewriter side 
frame cannot be polished automatically 


because irregular surfaces 


with the action of the wheel 


interfere 








DESIGNING 


for ECONOMICAL POLISHING 


Successful automatic polishing be- 
gins in the drafting room. An ex- 
penditure of an extra fifty dollars on 
design often can save thousands of 


dollars annually in the polishing 
room. A projection from a plane 


surface, an irregular contour, an in- 
sistence on sharp edges where a 
rounded corner would serve just as 
well, the use of a casting instead of 
a stamping, may make polishing in an 
automatic or semi-automatic machine 
impossible and compel the use of 
hand polishing, sometimes at a cost 
ten to fifty times as great. 

An example of projecting lugs and 
irregular surfaces that condemn the 
manufacturer to expensive hand oper- 
ations is the typewriter side frame 
shown in Fig. 1. This requires pol- 
ishing on the entire surface shown 
in the illustration, in order to provide 
an absolutely smooth surface on 
which to bake enamel. Polishing by 
hand is such an expensive operation 
that if any considerable portion of 
the frame could be finished in a high 
capacity automatic or semi-automatic 
machine, the resultant saving would 
justify a considerable machine invest- 
ment. However, a projection or an ir- 
regular surface at one point or another 


ROBERT T. KENT 


Vice-President and Director of Engineering 


Divine Brothers Company 


renders it impossible to finish even a 
small fraction of the surface in a 
machine. For example, the plane 
surface AA-BB could be polished in 
a straight line machine, the work 
passing under the polishing wheel in 
the direction AA to BB, if the lug C 
did not project above the plane 
AA-BB. 

Were this lug absent, or in the 
plane AA-BB, and were the foot 
pieces HH suppressed, it might ap- 
pear possible to use a straight line 
machine, the work traveling in a di- 
rection from D to F. A polishing 
wheel of the proper density and con- 
struction would ride over the columns 
DG and FE, leaving only a slight 
fillet between the columns and the 
plane surface to be touched up by 
hand. However, a difficulty arises 
in that the columns DG and FE are 
not portions of a cylindar, but of a 
cone. Consequently, if the face of 
the wheel is set parallel to the side 
of the cone it would not be parallel 
to the plane surface, and vice-versa. 
The remedy in this case would be to 
change the design, suppressing the 
columns DG and FE with their foot 
pieces HH, to bring the entire sur- 
face with the exception of the top 


lugs J and K into the same plane. 
Two operations in a straight line 
machine then would finish the entire 
surface with the exception of the 
lugs J and K. A net production of 
ten polished frames per minute prob- 
ably could be obtained by this method, 
with an enormous reduction in the 
cost of polishing. 

When this solution was offered, the 
reply was that the shape of the frame 
had become so well established in the 
public mind that it was virtually a 
trade mark for that particular ma- 
chine. While the suggested changes 
could be made without affecting the 
mechanical action of the machine, 
nevertheless the commercial advan- 
tages of the present design out- 
weighed the economies possible in 
production. This argument may be 
of considerable force with well known 
products, but it has no place in the 
case of new designs. 

Another example of projections pre- 
venting the use of automatic polish- 
ing machines is the safety razor guard 
shown in Fig. 2. The boss on the 
back and the irregular projection on 
the front put this piece in the hand 
polishing class. With another guard 
of the same general character, Fig. 
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3, but with no projections on either 
front or back, it is easily possible to 
polish 50 to 60 per minute in a form 
of straight line machine. 

The automobile industry is replete 
with examples of high polishing costs 
resulting from failure to design for 
automatic finishing. The door hinge 
shown in Fig. 4 can be and is fin- 
ished successfully in the straight line 
machine. Where, however, the edge 
A is held to a sharp corner, the wear 
on the polishing wheel is excessive. 
The sharp edge cuts a groove in the 
wheel and soon wears through the 
abrasive head, with resultant frequent 
changes of wheels and high setting- 
up costs. The provision of a gener- 
ous curve, running into the top and 
side faces of the hinge, eliminated 
the grooving, increased wheel life and 
permitted the operation to be mate- 
rially speeded up. This slight change 
makes possible the polishing of hinges 
by machine, and reduces the labor 
cost 75% as compared with hand 
polishing. 

Fig. 5A is a drawing of the hinge 
just discussed. Fig. 5B is a drawing 
of a proposed hinge and Fig. 5C is 
a perspective of it. An examination 
of the drawings will immediately 
make clear why the hinge in Fig. 5A 
can be polished automatically, and 
why that in Fig. 5B cannot. The 
curve of the hinge, Fig. 5A, is a long 
sweep that runs into the blade on a 
tangent. A flat face polishing wheel 
can be made to follow the surface of 
both the curve and the blade without 
trouble. In the case of Fig. 5B, a 
formed face wheel is necessary to 
cover the barrel-shaped body, and 
this wheel will not touch the blade 
except on the extreme edges. More- 


over, even if one wheel could be 
made to conform to both surfaces, 
there is a considerable portion of 
both barrel and blade that it would 
not touch, due to their not being 
tangent. This is made clear by ob- 
serving the position of the polishing 
wheel, as shown by the dotted lines in 
Fig. 5B, when it comes in contact with 
both the blade and the barrel. Another 
disadvantage is that the intersection 
of the barrel with the blade leaves, 
close to the edges, a virtual hollow 
that cannot be reached except by a 
very narrow faced wheel whose axis 


Fig. 4 — Although presenting 
curved surfaces, this automobile 
hinge can be polished without 
difficulty in a_ straight-line 


automatic machine 





2—Due to projections this safety 
razor guard cannot be automatically 
polished. Fig. 3—This guard is almost 


the polisher’s ideal 


is parallel to the length of the blade 
This entails two extra operations, 
even with hand polishing. This hol- 
low is represented in Fig. 5C by the 
shaded areas. If the designer of 
this hinge had deliberately set out 
to design one that would be impos 
sible of automatic finishing, and 
would represent the most expensive 
design for hand polishing, he could 
not have done a better job. 

Radiator shells are good examples 
of the economy of automatic polish 
ing when designed with this end in 
view. The outlines of two general 
forms of radiator shell in wide use 
are shown in Fig. 6. The shell at 
the right, with its smooth curves, 
presenting a regular contour around 
its circumference, and with the filler 
neck left off until after polishing, 
presents an easy problem for a semi 
automatic polishing machine of the 
rotating type. The shell at the left, 
due to the sharp changes in contour 
is impossible of polishing in any 
known machine of the rotating type. 
While a special straight line machine 
might be designed for polishing it, 
each change in curvature would call 
for a separate operation, and the re- 
sulting cost would be prohibitive. 

Automobile door handles usually 
are designed more for their so-called 
artistic effect than for possible econo- 
mies in manufacture. The lower 
handle in Fig. 7 has regular curves, 
running into each other on tangents, 
and, with proper arrangement and 
selection of polishing and _ buffing 
wheels, can be finished in one form 


Fig. 5—A, the hinge shown in 
Fig. 4. B, proposed hinge that 
presents polishing difficulties. C, 
perspective of hinge shown at B 
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Fig. 6—Radiator shell at left is a hand polish- 
ing job; the one at the right can be polished in 


a machine 


of straight line machine. The upper 
handle, with its hub projecting from 
the under side, can be finished only 
on the upper face ina machine. The 
balance of the handle requires hand 
operations. The cost of one more 
hand operation to finish the upper 
surface is probably not greater than 
the cost of loading and unloading the 
handle from the automatic machine. 

The highly polished tire cover is 
another example of how a slight 
change in design made machine pol- 
ishing possible. A cross section of 
the original and of the revised design 
is shown in Fig. 8. In the original 
design, the edges of the cover were 
turned up on the outside of the cover 
to form a bead. The sharp edge ot 
this bead stripped the abrasive head 
from the polishing wheel in the ma- 
chine operation, like a knife cutting 
shavings from a board. When the 
bead was formed on the inside of the 
cover, the wheel could function prop- 
erly without being damaged, and ma- 
chine polishing with its resulting 
economies became possible. 

Fig. 9 illustrates how a change 
from a casting to a stamping will ef- 
fect great economies in_ polishing. 
The piece in question is a casting. 
The surfaces to be polished are cross 
hatched in the illustration. As a 
casting, hand polishing only is pos 
sible, each edge being done separately 
on both legs of the angle. The fillet 
in the angle, and about 14 inches of 
the four edges adjacent to the fillet 
cannot be polished on a wheel, but 
must be polished by an abrasive belt 
running over a very small diameter 
pulley. All told, at least nine hand 
operations on two different machines 
are necessary to polish partially this 
very simple casting. This angle could 
be made just as well from a steel 
stamping. The steel then would be 


7 — The lower 
handle is an easy job 
for a straight-line ma- 


Fig. 


chine. The upper can 
be polished only by 
hand 
v 


Fig. 8—Reversing the 
position of the stiffen- 
ing beads on this metal 
tire cover made ma- 
chine polishing possi- 
ble and improved ap- 


pearance 





p lished in 
machine. 
be blanked 


the flat in a straight line 
\fter polishing it would 
out and formed in the 
press, possibly in one, and certainly 
in not more than two operations. 
Polishing would be done at a rate of 
from 25 to 30 pieces per minute. The 
stamping operations would be per 
formed almost as rapidly. 
omy of 


The econ- 
from a 
to a stamping is obvious. 


the change casting 


Frequently the designer overlooks 
the fact that a polishing wheel must 
have room in which to work. Some- 
times room can be provided, but fre- 
quently it cannot. The only recourse 
then is to that most expensive of all 
polishing operations, the use of loose 
erain with oil, and a stick to rub it 
against the surface to be polished. A 
case in point is a part of a cream 
separator, shown at the left in Fig. 
11. This part required polishing over 
its entire surface. Due to the in- 
wardly projecting shoulder°at A it 





is impossible to get a wheel into the 
at B or in contact with the 
base of the cone. Were it possible 
to modify the design to the form 
shown at the right in Fig. 11, both 
the recess at B and the entire cone 


recess 


could be finished in a rotating type 
of semi-automatic machine, in two 


operations, by wheels of the shape 
shown in dotted lines. 

\ polishing wheel, as a rule, works 
on a surface parallel to its axis. It 
cannot, with any efficiency, polish a 
surface that approaches a perpendic 


ular to the axis. In general it will 


work well on surfaces that form an 
angle with its axis not exceeding 45 
deg. As the angle increases above 45 


deg. the efficiency decreases rapidly. 
\n example of how the angle of sur 
tace affects machine polishing is the 
cross-section of 
Fig. 10. This corru 
gated surface enclosed between two 
flat surfaces, the cold fluid being on 
one side and the hot fluid on the other 
side of the corrugated section. In 
the original desi 


a heat-exchanger, 
consists of a 


en the corrugations 
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were semi-circles joined by vertical 
planes. The concave and convex sur- 
faces could easily be polished by 
formed face wheels in the straight 
line machine. The vertical planes 
would be left unpolished by these 
wheels. A hand polisher could finish 
the vertical planes by tilting the sec- 
tion one way or another, so that the 
wheel met them at an angle of 45 
deg. or less. By changing the form 
of the corrugations, so that the 


concave and convex surfaces are tan- 
gent at the 45 deg. point, the job 





could become possible for a machine. 
The efficiency of the apparatus as a 
heat exchanger would be in no way 
affected. 

Instances could be multiplied indefi- 
nitely to show how a little considera- 
tion in the drafting room of the ques 
tion of final finishing methods would 
effect worthwhile savings. The fore 
going, however, are sufficient to illus- 
trate some of the fundamentals that 
the designer must observe if he wishes 
to take advantage of the low costs 
now made possible by automatic and 
semi-automatic polishing machines. 
The more important of these princi- 
ples may be summarized as follows: 

1. Avoid projections from sur- 
faces that are to be polished. 

2. Avoid sharp edges that will tend 
to groove or strip the wheel. 

3. Avoid curves that intersect plane 
surfaces or other curves. Make 
curves join plane surfaces or other 
curves on tangents. 

4. Avoid convex surfaces that ter- 
minate in plane surfaces perpendicu- 
lar to the face of the wheel. Use 
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generous fillets to join such surfaces 
to horizontal planes. 

5. Avoid irregular contours and 
sharp changes of direction. 

6. Whenever possible, stampings 
should be polished in the flat and 
then formed. 

7. Always allow sufficient space for 
a polishing wheel of reasonable pro 
portions to reach the surface to b 
polished. Small wheels require high 
speeds and are short lived. 

8. If in doubt as to the possibility 
of machine polishing, it is wise to 


Fig. 9 — By making 
this part a stamping 
rather than a casting, 
one machine polishing 
operation would re- 
place nine separate 
hand operations 


Fig. 10—By eliminat- 
ing the vertical plane 
joining the corruga- 
tions, this job is 
changed from a hand 
to a machine operation 





consult the polishing machine manu 
facturer before the design is com- 
pleted. His suggestions as to changes 
in design may result in savings of 


thousands of dollars in production. 


“E.P. Lubricants” 
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Through the use of alloys and 
scientific heat treatment, the strength 
of gear steels has been materially in 
creased during the past few years 
Consequently, as pointed out by J] 
Sorenson, metallurgist, Four Wheel 
Drive Auto Company, designers have 
taken advantage of this additional 
strength and have saved weight with 
smaller gears operating at 
tooth pressures. 


highet 
There is no wonder 
that difficulty has been experienced in 
the scuffing of gear teeth in service 
where loads have been severe and or- 
dinary oils have been used as lubri- 
cants. What actually happened in 
the majority of these failures is that 
loads or pressures on the gear teeth 
exceeded the load-carrying capacity 
of the lubricant, resulting in a definite 
breakdown of the oil film—and 
scuffed gears. 

This condition demanded new lubri- 
cants with definite characteristics: 

1. Must have ability to stand up under 
excessive pressures at definite rubbing 
speeds. 

2. Must not “channel” at low temper- 
atures. 

3. Must be non-corrosive in action. 

4. Must not separate when standing 
or in service, 

5. Must have least possible abrasive 
action, consequently, should not contain 
any filler such as tale or mica. 

6. Must have minimum moisture con 
tent to avoid foaming. (The moisture 
content is particularly important, as in 
operation a lubricant with high moisture 
content will foam out and leave the 
gears dry.) 

These characteristics are now 
found in “excessive pressure’ lubri 
cants commonly known as “E.P. 
lubricants,” as produced by several of 
the leading oil companies. But the 
designer will do well to insist on 
actual performance data to guide him 


in choosing an I. P. lubricant 


Fig. 11 
shoulder shown at A, on a cream separator 


Elimination of the projecting 


part would substitute machine polishing 
Formed 
wheels would then reach the inside surface 


for expensive hand scrubbing. 
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P Photo-Cell May Revolutionize 
Photo-Engraving 


As evidenced by the photograph on 
the front cover of this number of 
Product Engineering and by the 
accompanying illustration, the photo- 
electric cell has now been called upon 
to compete with acid in the produc 
tion of halftone photo-engravings. 
Walter Howey, director of Interna- 
tional News Photos, whose avocation 
is electrical inventing, has demon 
strated that his photo-electric en 
graving machine will not only en 
grave halftones by photo-electric 
scanning, but will also engrave 
three-color halftone plates. By his 
process cuts are actually made in 
less time than it takes the editor to 
write corresponding captions—or at 
a rate of 3 to 4 sq.in. per min. 

[In this process, the photograph to 
be reproduced is mounted on a re 
volving cylinder, which passes it in 
front of an intense beam of light pro 
duced by two electric lamps. This 
light is reflected to an electric eve 
and the faint electrical impulses sent 
out therefrom, averaging a ten-mil 
lionth of a watt, are amplified to a 
third of a horsepower, through a con 
ventional circuit, to operate an en 
geraving tool which cuts into a metal 
plate mounted on another revolving 
cylinder. By reversing a switch and 
adjusting gears connected to the lead 
screw, negatives can be directly ob 





tained or intagiio cuts made directly 
for offset work. 

[t will be noted that lines are pro- 
duced rather than the conventional 
halftone dots. For newspaper work, 
80 lines per inch has been adopted. 
The halftone on this page has 100 
lines per inch. Halftones made dur- 
ing a month’s operation of the Syra- 
cuse Journal averaged a cost of 
three-quarters cent per square inch. 

The three-color process makes its 
own color separations, the electric eye 
at each scanning separating out the 
particular color desired, accomplish- 
ing this with greater fidelity than 
possible with photographic processes. 
Three-color plates can be turned out 


in two hours that would otherwise 
take two days. 
Where groups are encountered 





Principles of pressure lubrication adapted 
to Yarway Gun-Pakt expansion joint by 
engineers of Yarnall-Waring Co. Even 


with steam under maximum load, glands 
are repacked with plastic packing forced 
through four screw pressure cylinders on 
Vanes prevent blowback 


each gland. 








with small faces, it is difficult at 
present to make photo-electric en- 
gravings with the detail of standard 
photo-engravings. It is hoped, how- 
ever, that this may be overcome by 
using two speeds, slowing down work 
for such photographs as have a great 
deal of minute detail. Although 65 
lines to the inch has been the prevail- 
ing screen separation for standard 
newspaper halftones, such is_ the 
depth and cleanliness of the V-shaped 
printing surfaces made by this ma- 
chine that 80 lines per inch will print 
well on newspaper presses. The im- 
portance of this revolutionary de- 
velopment may be gaged by the fact 
that out of 2,000 newspapers now 
published in the United States only 
300 of them can afford photo-engrav- 
ing at current prices. 


> Christmas Insurance 


To insure a Merry Christmas for 
Father, free from searching and 
groping for burned out Christmas tree 
lamps, the Westinghouse Lamp Co.. 
has brought out a new Mazda “De- 
tector” lamp which continues to glow 
after failure. Made with a regular 
miniature screw base, the lamp is de- 
signed for series burning in strings of 
eight sockets each and on 100 to 125 
volt circuits either a.c. or d.c. The 
detector feature of this new lamp ts 
based on a neon glow, designed as 
an improvement on the old _ style. 
Each lamp contains a small quantity 
of neon gas. When a burnout oc- 
curs, the full voltage is impressed 
across the terminals of the lamp, re- 
sulting in the characteristic neon 
elow. On a.c. circuits the entire fila- 
ment and lead wire support of a 
burned out lamp glows while on d.c. 
circuits only one side of the filament 
and its lead wire glows 


> New Material Uses 


From Sweden comes the news that 
the Sandvik Steel Works is rolling 
stainless steel for belt conveyors in 
lengths up to 400 ft. and thicknesses 
less than 1 mm. The bands are cold 
rolled in widths up to 800 mm. but 
can be longitudinally jointed into still 
greater widths. 

In Japan where the silk producers 
are suffering from artificial silk com- 
petition, a systematic study is being 
made on the practicability of utilizing 
silk as a pneumatic tire fabric. The 
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Japanese government is making tests 
with the new material, but results are 
not yet definte. At the same time, 
the usefulness of silk cloth for the 
manufacture of bank notes is being 
investigated. 

It is reported by General Plastics, 
Inc., thats the trend seems toward 
thermosetting resins for brake-lining 
impregnation. In one recent hill- 
test, Durez brake-lining functioned 
perfectly although the brake bands 
themselves became red-hot under the 
friction. 


> Twelve-Cylinder Horizontally 
Opposed Bus Engine 


Described by bus experts as a revo- 
lutionary development, a new street 
car type bus has been designed by the 
engineers of the White Company. By 
mounting the horizontally opposed 12- 
cylinder engine under the floor and 
near the center of the bus, they have 
provided room for 44 seated passen- 
gers and 56 standees. There are no 
floor openings above or behind the 
engine through which exhaust fumes 
might leak into the body. 

A four-speed easy shifting trans- 
mission, silent on all forward speeds, 
is used. Air brakes, a power-operated 
clutch and power steering reduce 
driver fatigue to a minimum. Major 
accessories, including the fan, water 
pump, air compressor, generator, and 
steering Servo pump are _ located 


under the front of the bus. All op- 
erating units are readily accessible 
for servicing from the under side of 
the bus. 

The engine itself is of the L-head 
type, with a bore of 443 in. and a 
stroke of 44 in., giving a piston dis 
placement of 811 cu.in., an N.A.C.C. 
rating of 97.2 hp. delivering 225 
brake horsepower to the rear wheels. 
Mounting is by three-point suspen- 
sion using rubber for insulating the 
engine from the body. Crank-case is 
of aluminum alloy with cylinder 
blocks secured by through bolts in ad- 
dition to studs ; blocks can be removed 
without disturbing main bearing ad 
justment. Stellite exhaust valve 
seats of the screwed-in type are pro 
vided. Crankshaft is of the counter 
weighted type with seven main bear- 
ings in steel-backed shells. Split-skirt 
pistons are aluminum ailoy having a 
low coefficient of expansion and to in- 
sure better bearing area are cam 
ground. Valves are on the underside 
of the engine, and can be easily ad 
justed from the pit. 

The pressure lubrication system is 
new to the bus field. It is of the dry 
sump type so that grades will not af- 
fect cylinder lubrication. The oil 
sump is built over the engine, thus 
permitting oil to drain from the sump 
to the crankcase when the engine 
stands long enough to get cold, and 
thus permitting connecting rods to 
dip into the oil when the engine is first 
started. In less than a minute after 





This 12-cylinder horizontally opposed bus engine has 4!/2-in. bore 


and 414-in. stroke. Pressure 


lubrication system is of the dry 


sump type, the first of this design to be recorded in the bus field 
Each bank of cylinders has independent fuel and ignition system 





Malleable iron safe, 12 in. in diameter, 
designed by Gunite Foundries Corp., for 
installation in block of concrete or in 
floor. Upper portion ‘‘Electrided’’ by 
means of carbon arc. Metallic structure 
changed thereby to depth of 4 to ¥% in. 
hardening to Brinell of 400-500. Chim- 
neylike protuberance is slot for inserting 
money without opening combination- 
locked cover 





the engine starts, pumps transfer all 
oil from the crankcase to the ove 
head sump. Each bank of cylinders 
has its own downdraft carburetor 
with oil wetted type air cleaners 
There are two 12-volt starting motors 
connected in multiple. Engine gov 
erned speed is 2,100 r.p.m . 


P Recent Applications of Parts 

and Units 

The four largest electric motors 
ever built for any purpose will propel 
the new French superliner “Norman 
die” which was launched at St. 
Nazaire on Oct. 29. Rated at 40,000 
hp. each, these motors give the new 
ship a total horsepower rating of 
160,000, according to the General 
Electric Co., which is acting as con- 
sultant in the work. 

In apparatus for sterilizing surgical 
equipment, the engineers of the Wil 
mot Castle Company are incorporat 
ing one Westinghouse Suilt-in 
Watchman thermostat to maintain 
even sterilization heat and another, 
set to operate at a slightly higher tem 
perature, to turn off the current 11 
the sterilizer should ever happen to 
boil dry. 

An electric motor drives the car 
riage of a new typewriter just intro- 
duced by Burroughs Adding Machine 
Co., returns it when a key is pressed, 
spaces the paper to the next writing 
line, and operates the capital shift 
Keys and type bars are not electrically 
actuated. Motor drive has also been 
added to wide-carriage machines used 
for billing and statistical work. 

Light intensity measurement has 
been placed on the same basis as 
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Chain with ‘‘universal joint’’ feature de- 

signed by the engineers of Chain Belt 

Co., for power conveying around turns 
in horizontal plane 





| 





Snapshot of stern of Miss America X. 
Note mounting of Tru-Pitch propellers 
aft of struts and well aft of transom in 
contrast to mounting of Miss England's 
wheels forward of struts and under hull 





the measurement of amperes or volts 
by the engineers of the Weston Elec- 
trical Instrument Corporation, who 
have designed a universal exposure 
meter for photographic use incorpo- 
rating their newly developed ‘Pho- 
tronic” photoelectric cell. Brightness 
measurements can be read directly 
from a scale. 

Where a fixed temperature of hot 
water must be maintained, regard- 
less of the changes in the tempera- 
tures or pressures of the hot or cold 
water, or of changes in the volume 
of water, a new water mixer devel- 
oped by the engineers of Fulton 
Sylphon Company will supply it au- 
tomatically. Essentially this mixer 
consists of a small galvanized steel 
tank, a Sylphon temperature regula- 
tor, a differential valve, and 
strainers. The cold water is 
trolled by the differential valve. The 
hot water pressure is conducted 
through a tube to the space above the 
rubber diaphragm and the cold water 
pressure is against the underside of 
this diaphragm. A spring is employed 
to maintain the cold water pressure 
at about 3 Ib. less than that of the 
hot water. If too much cold water 
is flowing, the pressure builds up in 
the tank against the underside of the 
diaphragm. This 


two 
con- 


pressure Causes 


the diaphragm to move upward to 
restrict the cold water flow. In other 
words, the cold water flow is con- 
trolled by the changes in the pressure 
in the tank. Any change in pressure 
in either the hot or the cold water 
supply will automatically be taken 
care of by the differential valve. 
Since independent hot and cold water 
valves are used, the effect of sudden 
changes in water pressure, supply 
water temperature or demand is re- 
duced to a minimum. 


> Miss America’s Propellers 


It will not be difficult to recall the 
world’s motor-boat speed record of 
124.91 statute miles per hour estab- 
lished by Gar Wood’s “Miss Amer- 
ica X.” T. F. W. Meyer, manager pro- 
peller division, Federal-Mogul Cor- 
poration, writes that the designers of 
Miss America’s Equi-Poise propel- 
lers were called upon to handle a 
horsepower of 3,200 per propeller and 
a rotating speed of 7,500 r.p.m. Thus 
they were faced with questions that 
could not be satisfactorily answered 
by any known formulas for the 
simple reason that no one knows ex- 
actly what happens to the water 
rounding a propeller rotating at 
a high speed. 

When the designers laid out 
eral typical blade sections along con- 
ventional lines they discovered that, 
whereas in a conventional blade of 
the root thickness already determined 
upon centrifugal force created a fibre 
stress of approximately 8,000 Ib. per 
sq.in., there was set up a re- 
sultant bending moment upon the 
blades in the same direction as the 
power thrust load, the resulting stress 
amounting to almost twice that cre- 
ated by the centrifugal force. In 
round numbers the calculated fibre 
stresses were as follows: 


sur- 
such 


Sscv- 


also 


Thrust Load .... 

Radial Centrif- 
ugal Load 

Resultant Bend 
ing Load .....15,000 Ib. per sq.in. 


5,000 Ib. per sq.in. 


8,000 Ib. per sq.in. 


ROW! .o.24604 28,000 Ib. per sq.in. 


Since the designers knew from 
their own experience that their stand- 
ard Federalite propeller bronze is 
highly resistant to the shock loads en- 
countered in motor-boat racing, they 
did not wish to adopt another mate- 
rial with unknown factors. But the 
true elastic (proportional) limit of 
Federalite is 30,000 Ib. per sq.in., and 
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the factor of safety allowed by the 
above figure was not sufficient. 

To make a long story short, they 
decided to adopt the design shown 
in the accompanying _ illustration. 
The Equi-Poise principles underlying 
this design consist wholly in the gen- 
eration of a working suréace in the 
nature of a “true-screw \V-thread” 
formation and a cross-sectional design 
of blade calculated to bring about a 
mass distribution inducive to a cen- 
trifugal bending force operating 
counter to thrust rather than in the 
direction thereof. The “semi-weed- 
less” contour of the leading edge not 
only makes for a very fine entering 
section, but it is believed that it also 
helps to ease the entry and exit of 
the blades as they pass into and out 
of the strut stream. The working 
surfaces of all blades were given a 
hard coating of chromium in the be- 
lief that this surface might offer 
less frictional resistance. 


> Boiler Spins at Turbine Speed 


The engineers of Gesellschaft fuer 
la Mont-Kessel und Kraftwirtschaft 
m.b.H. have developed a sensational 
new machine which not only makes 
possible the complete mechanization 
of a steam generator but also the con- 
solidation of the component parts of 
an entire steam power plant into a 
single compact unit. The basis for 
this is a new boiler, in which the heat- 
ing surfaces are rotated at high 
speeds. The utilization of the result- 
ing centrifugal forces in the water, 
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Sectional view of Firestone pneumatic rail 
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and the gas turbulence attained by 
rapid motion of the heating surfaces, 
are a radical departure from accepted 
practice. Correct utilization of cen- 
trifugal forces in the rotating boiler 
makes it possible to supply feed water 
against high steam pressure without 
the use of a feed pump. 

In outline, as shown in the illustra- 
tion, the principle of operation is as 
follows: If one leg > of a U-shaped 
tube, attached radially to a shaft and 
rotated, is heated it will contain a 
steam-water muxture much _ lighter 
than the solid water column in the 
other leg a of the tube. Centrifugal 
action (depending on diameter, speed 
and the difference in densities) builds 
up a definite pressure in leg Db. 
\Vater is led into the hollow shaft 
connecting with the tube a and is 
thrown outward into the tube insu- 
lated to prevent the formation of 
steam within. In leg b, steam is gen- 
erated. This is led off from the hol- 
low shaft through a stuffing box. 
Multiplying the tubes for actual serv- 
ice conditions, the whole rotating 
tube system is heated by a burner of 
suitable type, the heating gases being 
drawn through the casing by the fan 
action of the rotating tubes which are 
driven by an electric motor. Without 
going into detail, it will be seen that a 
steam generator and a steam turbine 
can be built up as a single rotor. 

Naturally the elements must be 
well made and the whole rotor bal- 
anced. As the rotating mass is com- 
paratively small, only orthodox ma- 
terials need be considered. The shaft 


is heat-treated and is also protected 
from heat strains by the elements set 
around it, so that no severe stresses 
occur in this part. At steam pressures 
of 1,400 to 1,700 lb. absolute at the 
turbine nozzles, the peripheral ve- 
locity of a typical installation is 
525 ft. per sec., accordingly far below 
the range usual in turbine construc- 
tion. A comparison between the cost 
ef a 4,000-lb.-per-hr. steam power 
plant—consisting of boiler, feed 
pump, fans, auxiliary turbine and 
generator—and a careful estimate of 
the new plant shows a saving of 
about 60 per cent in cost of construc- 
tion with a saving in floor space of 
approximately two thirds. 


> Electric Pump Operates in Gasoline 


One model of a line of electric fuel 
pumps developed by the engineers of 
Stewart-Warner Corp. for automo- 
tive use is designed for mounting di- 
rectly in the fuel supply tank, the 
pump being submerged in the gaso- 
line it pumps. Since in this position 
the pump has no suction lift, it 
eliminates completely all vapor locks 
or traps in the fuel feed system, and 
the fuel pumping capacity is main- 
tained under all temperature con- 
ditions. 

It being a solenoid-actuated piston- 
type pump, there are no diaphragm 
or bellows. The gasoline forms a 
satisfactory lubricant for reducing 
friction between Bakelite piston 
rings and brass cylinder walls, also 
between the aluminum guide tube and 




































































Centrifugal action of water in a overbalances that of 
steam in 6 by an amount equivalent to the steam 
pressure, which may be a thousand pounds or more 
at commercial speeds, thus causing pumping action 





Servo rudder flap reduces airplane 
pedal load from 90 Ib. at the rudder 
bar to 12 Ib. 





an aluminum bushing. The pump 
can be so connected into the ignition 
circuit that a flip of the switch places 
it in operation. 


> Servo Rudder Reduces Airplane 
Pedal Load 


British engineers have long recog- 
nized the value of the “servo” rudder 
principle and have put it into practi- 
cal application on certain large British 
bombers, but its first appearance in 
this country is on the Boeing model 
80A, three-engined transport now in 
operation between Chicago and the 
West Coast. A_ streamlined metal 
flap about 6 in. in chord and extend- 
ing the full height of the rudder, is 
carried on a series of five brackets 
welded into the trailing edge. A pair 
of cables attached to the ends of short 
control horns at the mid-point of the 
flap run forward to a set of brackets 
attached rigidly to the fin post. The 
normal rudder controls are not dis- 
turbed in any way, nor are they at- 
tached to the servo control 

As the rudder is swung, the cables 
and brackets on fin and servo flap 
from a parallelogram linkage which 
keeps the flap axis parallel to the fin 
axis for any rudder position. The 
angularity of the flap with respect to 
the rudder varies, therefore, depend- 
ing upon the degree of displacement 
of the rudder. Before the applica- 
tion of the servo, it required an ap- 
plied load of 90 Ib. at the rudder bar 
to maintain a straight flight course 
with one of the outboard engines 
stopped. With the servo in action, 
the pedal load under similar circum- 
stances was reduced to 12 lb. 
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Unfortunately there is no means 
of generating on the milling machine 
cam profiles for accelerated and de- 
celerated motions wherein the contour 
is an irregular curve drawn through 
plotted points, as such a curve cannot 


be transferred mechanically. In 
order that this latter can be done at 
all, the curve must be made up of a 
series of tangential circular arcs hav- 
ing definitely located centers. These 
arcs must be exactly tangent. If they 
protrude or are flattened between lo- 
cated points, the irregular changes in 
imparted velocity will set up detri- 
mental vibratory impulses. Also the 
centers of the arcs must be definitely 
located, otherwise the layout cannot 
be transferred to the master cam. 
Thus the problem resolves itself into 
the selection of the proper radii and 
the accurate location of their centers 
in order that the arcs will be abso 
lutely tangent. 

To illustrate a method by which the 
required accuracy can be accom- 
plished, the following example will be 
assumed : 

A machine having a vertically re- 
ciprocating table making a certain 
number of strokes per minute re 
quires a uniform advance, a dwell to 
cut clear at the end of the stroke, a 
quick return and dwell for changing 
stock, one-fourth of the stroke being 
for clearance between the tools and 
the stock. 

The design includes calculations as 
to proportioning the cycle, the cam 
rise per degree to secure the prede- 
termined feed per revolution of the 


Fig. 1—Typical cam 
profile analyzed 
in this article 





an Consecutive 


Tangential Arcs 
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Construction of Irregular 


Cam Contours by Means of 


Consecutive Arcs 





tools, loads, stresses and strengths. 
Minimum diameter of the cam, the 
roller diameter, rate of return and 
time required for exchange of stock 
are necessary considerations. The 
following generalizations on the type 
of problem presented here may be 
said to hold: 


The minimum radius of the cam must 
not be less than two times the radial 
movement of the roller. 

The roller diameter must not be less 
than one-third the minimum cam radius. 

The return velocity should be ap- 
proximately twice that of the advance 
velocity. 

Gravity and friction can be neglected 
when the actuation is positive. 


Graphs on the motion curves assist 
in determining the rate of change in 
velocity. The tangency of change to 
uniform motion or dwell can be de- 
veloped and checked visibly. An 
angular chart provides truer propor- 
tions for the units of the curve. In 
the rectangular chart, Fig. 2, the 
curve ABH is identical with EFH, 
but the change which actually is pres- 
ent in the cam can only be shown in 
the angular chart, Fig. 3. The uni- 
form motion assumes a truer 
value on the angular chart, which 
takes into consideration the changing 
distance from the cam center O, and 
becomes a curve instead of a straight 


line such as shown in Fig. 2. 


also 


Without entering into the calcula 
tions in detail, assume the following 
results : 


Radial movement of roller = 14 in. 
Minimum radius of cam = 44 in. 
Diameter of roller = 2 in. 
Advance per deg. = 0.011 in. 


Uniform advance = 120 deg. 

Acceleration to advance = 30 deg. 
Uniform rate is to be reached before 
tools start working at 41 deg. 

Deceleration from advance = 15 deg 

Dwell for tools to cut clear = 15 
deg. 

Rapid return = 90 deg. 
mum velocity at midpoint. 

Dwell for exchange of stock = 90 


deg. 


with maxi- 


The inner and outer extreme circles 
of the roller center are laid out to a 
scale two to four times actual size, 


‘and subdivided in the usual manner. 


Five degree subdivisions provide 
sufficient accuracy. The next step is 
to mark off the cycle into the units 
of movement and dwell. 


[Editor’s Note—For detailed methods 
for determining cam curves see Pro- 
fessor Hall’s articles, “Inertia Forces 
in Cam Mechanisms,” appearing in the 
October and November numbers of 
Product Engineering.] 


In Fig. 1 is shown the layout of the 
cam chosen to illustrate the method 
used in developing the curve and the 
various problems in triangulation in- 
volved. The subdivisions of the 
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circle are 15 deg. instead of 5, and 
only 4 radii have been used in each 
motion in order to eliminate a con- 
fusion of lines. 

The return movement is accom- 
plished in 90 deg., or six 15-deg. 
spaces, starting from the dwell at 4 
and stopping at the dwell at E. The 
total movement is 14 in. and the 
maximum velocity is at the midpoint, 
or on the 45-deg. line. The accelera- 


tion reaches its maximum at this 
point during a }-in. travel. Dividing 


} in. into three components by geo- 


metrical progression, the travel for 
the first 15 deg. is 0.107 in., the next 
is 0.214 in., and the last is 0.428 in. 
These are repeated in the inverse 
order in the deceleration. The graphs, 
Figs. 2 and 3, illustrate the curve in 
the line ABHFEg, as developed in 
the design. 

With these points located and the 
arcs representing the roller scribed 
from them, the next step is to find 
arcs to fit the contour. Starting from 
A, the first arc must be tangent to the 
arc of dwell Aa whose center is at O, 
so the center of the first arc is in the 
line Ag. It is in the upper portion of 
the line AO, because the cam is on the 
decline and consequently the radius is 
shorter than that of the preceding 
arc. By trial it is found that the 
center C provides an arc tangent to 
the first roller arc, from B, and nearly 
tangent to the next one. It is there- 
fore necessary to drop back to B, 
using not over two-thirds of the dis- 
covered arc, for attempting to use the 


Degree Scale of Return and Exchange Dwell 


arcs for too great a distance leads to 
difficulties. Drawing a line from B 
through C, the next center lies in 
this line in order to be tangent to arc 
AB. This center is found at D and 
comes so closely to being on the 15- 
deg. line, aO, that it may be assumed 
to be on that line. From the center 
D the are B-H is drawn. 

To find the are EF, its center must 
lie on the line EG in order to be 
tangent to the dwell are Eg, whose 
center is at O. The radius of EF is 
greater than EO. This center is lo- 
cated at G. The same reasoning ap- 
plies to this as to the arc from C. 

The center of the connecting arc 
FH is at the intersection J, of the line 
FG and a projection of line DH. 
This arc is tangent to arcs BH and 
EF, by construction, but may not be 
tangent to the intermediate roller arc 
from L. Lack of tangency at this 
point indicates the radii DH and FG 
need correction. If the arc FH comes 
inside the roller arc L, the adjacent 
radii are too short; if outside, the 
radii are too long. One or both of 
the adjacent radii may be at fault. 

This connecting arc forms an accu- 
rate check of the preceding layout 
and insures a good contour of the 
cam by emphasizing errors which 
cannot be seen in the layout. The 
fact that only a portion of the con- 
formation of the arc should be used 
needs re-emphasis. 

There is a certain progression ap- 
parent in the lengths of the successive 
radii, if the work is properly done. 














The progression is more apparent 
when smaller subdivisions of the 
circle and a greater number of radii 
are used, for they provide increased 
accuracy of contour. If the lengths 
of consecutive radii vary erratically, 
there is something radically wrong 
with the procedure and the contour 
will be a 
variations. 

In laying out the uniform advance, 
the advance per deg. of 0.011 in. 
equals 0.165 in. per 15 deg., or 1.320 
in. per 120 deg. of advance. This 
leaves 0.180 in. of the 1.500 in. move 
ment for acceleration and decelera- 
tion. Dividing this according to the 
layout allows 0.060 in. for decelera- 
tion and 0.120 in. for acceleration. 
An extra subdivision is used on the 
former and the progression is 0.000, 
0.016, 0.044 in. to conform to the 
preceding curve. On the acceleration, 
two extra subdivisions are utilized, 
and the 0.120 is divided into 0.000, 
0.012, 0.020, 0.033, 0.055 in. as for 
the deceleration. Uniform accelera- 
tion layouts can be substituted as de- 
sired. Line Aabehg of the graphs, 
Figs. 2 and 3, as developed during the 
design, illustrate the advance. The 
tangency of curves ah and gh with the 
uniform motion is apparent. 

In finding the contour ares the pro- 
cedure is exactly like that on the re 
turn except that even greater care 
must be used in obtaining the arcs 
and centers on the uniform portion 
of the cam. 

The first center lies in the line aO, 


succession of irregular 


Fig. 3—Curves of Fig. 2 reproduced on an angular 
chart thereby showing the changes in the cam profile 
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veloped and checked visibly, but variations in the cam profile 
are not always made evident 
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at c, in order that arc ab is tangent 
to arc Aa. The second lies in line 
be, at f. Then the center of the arc 
gh is in line Ag, at j, and the center 
of the connecting arc he is at the 
intersection of hj and ef, atk. It will 
be noted that these radii seem to be 
out of a progressive relationship, but 
this is due to simplification of the lay- 
out and more detail shows a wave-like 
curve of progression. 

In the event of a reverse curve in 
the contour, the center will lie in a 


rapid change in velocity or direction, 
or both. 

In cases which do not require accu- 
racy and where the speeds are rela- 
tively slow, the drafting room work 
may stop at this point and the needed 
dimensions may be scaled, providing 
the layout is sufficiently accurate. 

Solution for the calculated location 
of arc centers and figured radii is ac- 
complished by means of common 
geometric propositions and trigono- 
metric formulas. As mentioned previ- 
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Fig. 4—Illustrating the four steps in calculating the location of the 
centers and the length of the radii of the arcs that comprise the 


first 90 deg. of the cam profile in Fig. 1. 


line through the previous center and 
the point of subdivision, but will be 
on the opposite side of the curve. 
For example: If the return of the 
cam were confined to 45 deg., the arc 
AB becomes a reverse curve from 
arc Aa with the center beyond A in 
the line 4g. The next center would 
lie in a line through the reverse center 
and the subdivision point B, and 
would cross the contour again. Care- 
ful apportionment usually prevents 
this condition which is indicative of 


The letters correspond 


ously, this cam has been selected for 
the purpose of illustrating the article 
and this also applies to the trigono- 
metric solutions. The eight problems, 
with accompanying diagrams, cover 
the various cases usually encountered 
and falicitate the solution of similar 
problems. Where practical, the stand- 
ard formulas have been combined and 
condensed to permit direct solution 
for the required dimension 
known quantities without 
through intermediate steps. 


from 


going 





PROBLEM | 
Known: 
AO = 6, AC = BC = Scale dimension 
Then: 


Solve for location of C 


CO = AO — AC 
Solve for radius 
Z= AC radius of roller 
PROBLEM II 
Known: 
ZBOC = 15 deg. Z4OD = 15 deg.» 
ZBOH = 30 deg., ZAOH = 45 deg., 


BD = DII. From Prob. I, BC is known. 


Note: Point D is located in the L5 deg. 

line, aO. 
Then: 

Solve for CD and DO 

. O X sinZ BOC 
InA BCO sinZ CBO = co x = B 
In A CDO: 
CO X sinZ AOD 

CD = ——— 


sin (180-- Z AOD-- Z BOC— Z CBO 
co X sin (2 BOC + ZCBO) _ 
sin (180- Z AOD— Z BOC— Z CBO) 
Solve for Y and Y 
Y = DO X cosZ AOD 
Y = DO X sinZ AOD 
Solve for radius 


BD = BC + CD 


DO = 





W = BD radius of roller 
PROBLEM III 
Known: 
EO = 43, EG = FG = Scale dimension 
Then: 
Solve for location of G 
GO = EG — EO 
Solve for radius 
V = EG — radius of roller 
PROBLEM IV 
Known: 


ZAOH = 45 deg., ZAOD = 15 deg., 
ZLEOF = 15 deg. ZEOH = 45 
From Prob. II, DO and DH are 
From Prob. III, GO, FG are 
Then: 

InA DHO 
DO > 


sinZ DHO = 


leg.; 
known. 
known 


for HO 


Solve 


sin(Z AOD + Z AOH) 


DH 
OH = 
DH Xsin(180-- Z AOD - Z AOH— Z DOH 
sin (Z AOD + Z AO 

Solve for KO 
In A HKO KO= HOXcos ZEOHM — Hk 
Note: 

If A. HKO were not a 45 deg. A, it 
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leg.? 
leg., 
wn. 


deg. 


7BO) 
a) 
2BO) 


msion 


deg., 
deg.; 
nown. 


n 


AOH) 


DOH 


Hk 


Ly ot 





vould be necessary to solve for H&A, or 
ibstitute HO X sinZ EOL 
olve for MO 


1A HKM MO = HK X cot (90 





Z AOH Z DHO) KO 
olve for GJ 
n A, EFG 
sinZGFO = GO X sin o — LEOF) 
ZFGO = ZEOF — ZGFO 
nA GJM 
GJ = 


(GO— MO) Xsin (90+-Z AOH + Z DHO) 
sin (90 — Z AOH Z DHO — ZFGO) 
Solve for S and R 
T = GJ X cosZ FGO 
S = GJ X sinZ FGO 
R=GO—T 
Solve for radius 


P = FG — GJ — radius of roller 





PROBLEM V 
Known: 
aO = 6, ac = be = 
ZA0a = 
Then: 
Solve for location of c 
CO = a0 — ac 
= cO X cosZ AOa 
= cO X sinZ AOa 


Solve for radius 


Scale dimension, 
15 deg. 


= ac radius of roller 
PROBLEM VI 


Known: 


be, bf = ef = Scale dimension, Z 4Oa, 
1 











ZaOb = 15 deg.; From Prob. V, cO is 
known 
Then: Solve for cd and dO 
In A cbO ; 
Sr cO X sine aOb 
= cO X sinZ AOa van 
~ gin (180 — Z aO0b — ZcbO — Z AOa) 
ms cO X sin (Za0b + Z cbO) 
~ sin (180 ZaOb ZcbO AOa) 
Solve for fO 
InA dfO 


df = bf bc cd 


tanZ dOf 


‘afxsin (LZ adb+Z b0+L A0a) 
dO—dfXcos (Z a0b+ZcbO+Z AOa) 
df X sin (Z aOb + ZcbO + Z AOa) 
sinZ dOf 
Solve for w and 9 
= {0 X cosZ dOf 
» = fO X sinZ dOf 


Solve for radius 


C= 








u = Of radius of roller 
PROBLEM VII 
<nown: 
O = 43, gj = hj = Scale dimension 


Then: 


Solve for location of j 


j0 = 


gj — gO 


Solve for radius 





t = gj — radius of roller 
PROBLEM VIII 
Known: 
Z AOe 


= 75 deg., Z gOh = 30 deg.; From 
Prob. VI, ZfOj = 


Z dOf, fO and ef are 


In A jkm 
-,_ GO — m0) X sin (Z dOe + ZL fe0) 
~ gin (180 — ZhjO — Z AOe — ZLfe0) 
Solve for s and r 
s = 7k X sinZ hyjO 
r = 30 x cosZ hyO 
Solve for radius 
p = hj — jk radius of roller 
After the equations have been 


solved, the radii of the component 
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known; From Prob. VII, 4j, 70 are known. 


Fig. 5—Here are shown the constructions for calculating the radii 
and centers of the arcs that comprise 180 deg. (counter clock- 


wise) of the cam profile shown in Fig. 1. 


Solve for mO 


InA ¢fO 

sin Z fe 
In A fmO 
mO 


fO Xsin (180 — Z fOj 


OQ = 


ef 


fO X sin (Z AOe + ZfOj) 


: r4 AOe - £ feO) 


sin (Z AOe + Z feO) 


Solve for jk 


InA jhO 


. ; (O > i (1SO 
sinZ jhO =? a. sin (I 

hj 
ZhjO = ZgOh — LjhO 


Z Oh 


The letters correspond 


parts of the contour are dimensioned 
and the centers located from the ver- 
tical and horizontal center lines, or 
preferably from a horizontal and a 
vertical reference line slightly outside 
the cam. It is advisable that a smaller 
reproduction of the layout be made 
for use in the tool room, preserving 
the layout for reference. Accuracy 
of the shop drawing is got important 
because everything needed by the 
shop is dimensioned and no scaling is 
required. Finally, cams thus pro- 
duced will allow high speeds, there 
being no abrupt changes in velocity 
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Fig. 1—Driving plunger, shown in 
engagement at A is pulled out, and 
given a 90-deg. turn, pin X slipping 
into the shallow groove as shown at B, 
thus disengaging both members. 
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Fig. 2—The pin in 
the collar attached 
to the plunger 
rides on the end of 
the handle when in 
the disengaged po- 
sition and drops 
into the hole Y to 
allow engagement. 
























Fig. 3—A long and 
a short slotted pin 
driven into the casting 
gives two plunger po- 
sitions. 








Retaining and 








Many forms of detents are used for positioning 


gears, levers, belts, covers and similar parts. 


Most of these embody some form of spring in 


varying degrees of tension, the working end 


of the detent being hardened to prevent wear 
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Fig. 4—The plunger is pinned to the 
knurled handle which is pulled out and 
twisted, the screw A dropping into the 
locked position at X in the bayonet slot. 





























Fig. 6—An adjustable gear case cover 
lock. Pushing the door shut, it is auto- 
matically latched, while pulling out the 
knurled knob A disengages the latch. 
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Disengagea 


t---— 


position 


Engaged 
position 


Fig. 5—In this de- 
sign, the pin A en- 
gaging in the slot 
prevents the plung- 
er from _ turning. 
This detent is used 
as a_ temporary 
gear lock which is 
engaged _ for 
loosening a draw- 
back rod through 
the gear. 
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Fig. 


F1G.7 


7—In this design the 


plunger is retained by stak- 


ing or spinning over the hole 


at A. 











bpm 


rma oS Ss 












































_ —_— Wy 
- + 


me as Coe or 


_ 
' 


a 


ie 


le 




































































GY Yj, 
3 yy / Z ' , 
on J, / /} : 
Locking Detents—I Uy 
ADAM FREDERICKS — spe 1 L 
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Uy /f, Fig. 10—Another form in which 
Y Yi; WA VHA the grooves are cut all around the 
| rod, which is then free to turn to 
. -€ > —— any position. 
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FIG.8& | 








Fig. 8—End of the plunger B bearing against the 
hand lever A is concaved and prevented from turning 
by the dog point setscrew engaging the splined slot. 
Friction is the only thing that holds the adjustable 
hand lever A in position. 
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FIG.9 a 


Fig. 9—A spring-backed steel ball makes a cheap 
but efficient detent, the grooves in the rod having a 
long, easy riding angle. For economy, rejected or 
undersized balls can be purchased from manufacturers. 














Figs. 11 and 12—Above is shown a double- 
locking device for gear shift yoke rods. At 
A the neutral position is shown with ball X 
free in the hole. At B the lower rod is 
shifted, forcing ball X upwards, retaining 
the upper rod in a neutral position. The 
lower rod must also be in neutral position 
before the upper rod can be moved. To the 
right is shown a similar design wherein a 
rod with hemispherical ends is used in place 
of ball X. 











FIG.13 





Fig. 13—Without using a spring of any kind, three gear-shifting 
rods are locked by a large steel ball. At A, the neutral position is 
shown. At B, the lower rod has been shifted, forcing the ball upwards, 
thereby locking the other two rods. The dashed circle shows the posi- 
tion of the ball when the right-hand rod has been shifted. 


(To be continued) 
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How Patent Rights 
Are Sold and Rented 


In buying and selling tangible prop- 
erty like stocks and bonds, or com- 
modities and real estate, trade custom 
protects the buyer and seller. Such 
transactions are so well known that 
no difficulty is experienced in taking 
reasonable precautions. 

But the selling or renting of in- 
tangible property like patents, which 
are government monopolies for a 
given period of years, is a different 
matter. United States laws as to 
patents, and state laws as to their 
sale, together with the laws of for- 
eign countries for foreign patents are 
so very complicated and difficult to 
comply with that every engineer and 
business man needs a compass and a 
guide through the maze of conflicting 
technicalities. 

There seems to be something about 
these government monopolies granted 
to inventors for their inventions for 
a period of seventeen years which 
makes them so formal that the law 
has thrown many unexpected safe- 
guards around them. Then too, in 
times past, various states have found 
a great deal of fraud arising from 
the sale and rental of patents. 

For instance, in one or more states, 
if you give a note in payment for a 
patent which you are purchasing and 
fail to put the words “given for a 
patent right” on its face, you will be 
liable for a fine of $500 and a jail 
sentence of forty days for passing 
the note which does not bear that 
endorsement. In other states you may 
be prevented from collecting on the 
note after you have taken it in pay- 
ment for the patent that you have 
sold. 

All you have to show for a U. S. 
patent is a document printed by the 
government bearing a red seal and 
a blue ribbon. But the monopoly 
accorded to the inventor by the patent 
is not alone that stated on the face 
of the patent. Probably the greatest 
mistake business men make is to 


H. A. TOULMIN, JR. 


Toulmin & Toulmin 


assume that the patent covers what 
is shown in the drawings accompany- 
ing the patent. Another mistake is 
to assume that the broad language 
used in the patent really means what 
it says. 

To arrive at a true estimate of a 
patent, it would be dangerous to rely 
only upon what it shows on its face. 


The safe course is to retain a 
lawyer guide, skilled in this kind of 
law to determine just how good the 
patent is before buying it. That is a 
precaution that is just as important 
as having your lawyer look up the 
title to a piece of real estate. 

Speaking of titles the United States 
Patent Office maintains a record sys- 





‘,.. in one or more states, if you give a note in payment 


for a patent which you are purchasing and fail to put the 


words ‘given for a patent right’ on its face, you will be liable 


for a fine of $500 and 


passing the note which 


a jail sentence of forty days for 


does not bear that indorsement.” 





In the first place, the scope of the 
invention is not determined by the 
drawings but by the claims at the end 
of the patent, which are numbered 
paragraphs setting forth the general 
property that is the inventor’s for 


seventeen years. These property 
boundaries in the claims may be 
stated in broad terms or limited 


terms. They may be broad enough 
to cover a number of different types 
of mechanism other than that shown 
in the drawings, or they may be 
limited to the mere mechanical details 
of the drawings. 


Claims Too Broad 


Again, even if the claims are in 
broad terms, they may be unneces- 
sarily broad. If there are prior pat- 
ents which show that the broad fea- 
tures are old, then these claims will 
be limited down to specific mechan- 
ism. All of this is quite technical 
and complicated. 


tem of titles for all patents. Before 
buying a patent, this record should be 
closely checked. There is, however, a 
fly in the patent title ointment which 
has gotten a lot of people into trouble. 

To protect himself, a purchaser of 
a patent is not required to record his 
assignment until the lapse of three 
months. Of course, he can record it 
at any time; but if he waits more 
than three months and a second pur- 
chaser innocently purchases the same 
patent from the inventor and records 
his assignment before the first pur- 
chaser records his, and more than 
three months after the first purchaser 
has bought the patent, the second 
purchaser will be treated as the owner 
of the patent. Hence the necessity 
for promptly recording the deed of 
assignment of a patent. 

Rental agreements with reference 
to patents do not have to be recorded. 
For that reason only, a great many 
embarrassing situations have arisen 
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in connection with royalties and 
licenses included in rental agree- 
ments. The owner of the patent’s 
activities in this connection should be 
carefully checked before paying him 
any money. 

Diligence is the watchword in deal- 
ing with patent property. The failure 
to find out whether the patent is all 
that it seems on its face and the fail- 
ure to check the title to the patent 
have been two steps, the lack of 
which has caused many a largé 
lawyer’s bill to an unadvised person. 
The same precautions should be 
taken as in connection with checking 
real estate titles by having boundaries 
surveyed and by actually seeing the 
property and understanding what it 
covers. 

Patent rights are disposed of, not 
only by outright sale, but also by con- 
tingent sales like chattel property. 
For instance, a contract was entered 


gravely marked in capital letters 
LICENSE. Not a word about a sale 
of the patent was included in the 
document, yet the Court held that this 
was a Sale. 


Three Rights 


There are three rights under a 
patent: the right to make, the right 
to use, and the right to sell. As these 
rights are all the rights that a paten- 
tee can have, it follows that if he 
grants all these rights to another, it 
constitutes a sale, no matter what you 
call the transaction. 

In the case of the scarifying ma- 
chinery patent the inventor found to 
his amazement that he had made a 
sale and that his property could be 
disposed of without his consent. He 
no longer owned it, despite the 
“license” title to his transaction. 

One of the frequent provisions in 
license contracts is the agreement of 





“An inventor of scarifying machinery licensed a manu- 


facturer to manufacture, use and sell scarifiers for the life 


of the patent. The document was gravely marked in capital 
letters LICENSE. Not a word about a sale of the patent 


in the document, yet the court held that this was a sale.” 





into by a manufacturer of automobile 
accessories by which he agreed to pay 
the inventors a lump sum of 
$100,000 for the assignment to him 
of the patent plus subsequent pay- 
ments in the form of a royalty of five 
cents per article manufactured and 
sold. There was a provision in the 
contract that in the event he failed to 
make these payments, the transfer 
was to be treated as a contingent sale, 
and he was to transfer the title to the 
patents back to the inventors at their 
option. 


License May Be Sale 


Many sales are made when it is 
intended only to license under a 
patent. Just because you call the 
document a license does not make it 
a license; it may be a sale. An in- 
ventor of  scarifying machinery 
licensed a manufacturer to manufac- 
ture, use and sell scarifiers for the 
life of the patent. The document was 


the inventor to turn over improve- 
ments on the original patent. Right 
here is the beginning of many an ex- 
pensive controversy. 

Most of such contracts are drafted 
in too general terms. Take the case 
of a concern that was manufacturing 
autographic registers and had such a 
provision in its contract. Its inventor 
was bound to turn over his inventions 
in autographic registers. But one day 
he made an invention in a billing ma- 
chine. Meanwhile the autographic 
register concern had gone into the 
manufacture of equipment for billing 
machines, which was beyond its 
original line. They claimed that the 
contract with the inventor covered 
improvements on all machines which 
they were manufacturing and that 
they were to have them without fur- 
ther payment of compensation. 

This was the beginning of a lengthy 
law suit which in the end profited the 
lawyers more than either of the 


parties after they got through paying 
the expenses of the litigation. 

Some years ago a contract such as 
this was entered into by a prominent 
manufacturer of machinery. After 
a few years the inventor, who was 
getting along in years, stopped send- 
ing in any new inventions and it was 
assumed he had retired. In the mean- 
time the company had extended into 
a collateral line. Shortly they were 
notified of infringement of a patent 
on the collateral line subsequently 
taken out by this same inventor and 
never assigned to them. As the con- 
tract they had with him was a general 
contract, not specifying the future 
patents by number, the Patent Office 
refused to recognize the claim to the 
patent based on this contract as there 
was nothing to identify it by number 
in their contract. 

This resulted in a threatened in- 
fringement action and the necessary 
purchase at a high price of the patent 
which was really theirs. Meanwhile 
the inventor had died, and of course 
his heirs were only disposed towards 
getting all they could out of this 
patent. Yet here was a case where 
every precaution was apparently 
taken to protect the company. The 
changes of time, the expansion of the 
business and the like were not con- 
templated as they should have been 
in the original contract. 

Such a condition should have been 
taken care of by providing that the 
inventions for which the inventor was 
to receive compensation, would be on 
any line the company then manufac 
tured or might in the future manu- 
facture. In short, it should also have 
provided for an immediate report of 
the inventions as made, a report of 
the serial number of every applica- 
tion the inventor had filed to be at- 
tached to the contract, and possibly 
an assignment by him so that the title 
could be recorded as each invention 
was made. 


Territorial Rights 

There is a great deal of confusion 
between territorial sales and terri- 
torial licenses or rental agreements 
under patents. An inventor may 
transfer his entire right, title and 
interest to make, use and sell for a 
given state or county. That is a sale 
of the property for that state or 
county. 

On the other hand, he may grant 
a license for the state or county. 
only to manufacture or use or sell. 
This agreement is a rental. In the 
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latter case the patentee retains the 
title to his invention and he may, in 
the same territory, license one manu- 
facturer to make, license another to 
use and license a third to sell. 

Take the case of a manufacturer 
of electric motors which purchased 
from an inventor the U. S. rights to 
an invention in electric motors. The 
business grew in the domestic field 
and finally expanded into export. 


Foreign Business 


Then the trouble began. ‘The in- 
ventor had taken out patents in 
Canada and England where it was 
exporting. The company immediately 
found itself in difficulty with the 
purchasers of those patents, because 
their foreign business was becoming 
the principal source of income from 
the invention. 

This illustrates one of the principal 
defects of licenses and assignments 
in ignoring the foreign rights of the 
inventor. Just because you have 
bought his invention is no reason why 
you are sure to get anything more 
than his rights within the territorial 
limits of the United States. 

In these days of price cutting, price 
controlling is important. There is 
only one way by which that can be 
done and that is by the license system 
under patents. The Supreme Court 
of the United States in recent years 
approved this system in the case of 
United States vs. General Electric. 

The General Electric Company 
was the manufacturer and owner of 
a patent covering an electric lamp. 
It licensed the Westinghouse company 
with a specification that the licensee 
should sell lamps at a given price. 
Both companies sold their lamps 
direct to the consumer, constituting 
their agents as mere consignees for 
the stock. In this way the price could 
be controlled as a necessary incident 
of the patent monopoly. 


Price Control 


can be controlled under 
patent licenses, but you can not “agree 
on prices.” The case of the manu- 
facturers of bath tubs is a case in 
point. Here was a patent for apply- 
ing enamel to bath tubs; the parties 
agreed, under a system of licenses 
under this patent with one another, to 
sell at a fixed price. This was held 
to be in restraint of trade, despite 
the patent license. 

I am often asked what provisions 
should go into a license contract, but 
specifying such provisions is like 


Prices 


trying to tell how much cloth it would 
take to make a suit for a man you 
have never seen. However, the terri- 
torial limit of the license should be 
carefully specified. The right to be 
granted, whether manufacturing, 
using or selling, should clearly be set 
out with great particularity. 

If the prices are to be controlled 
by the licensor, that part of the matter 
should be carefully considered be- 
cause in that case the licensee is 
really at the mercy of the licensor. 

A license may be limited to certain 
sizes of machines, or capacities. For 
instance, in the case of a machine for 
manufacturing paper, the licensee 
could be limited to paper of various 
widths, granting one licensee the right 
to make one width of paper and an- 
other a larger size. 


License Limitations 


Licenses may be limited to classes 
of users, as the right to sell to jobbers 
or to dealers only. Many licenses 
provide that the quantity of manufac- 
ture must be maintained by the 
licensee. Often a minimum royalty 
is required, requiring an annual pay- 
ment of a minimum amount of money 
or the manufacture of a minimum 
amount of goods so that the licensee 
will not shelve the invention, put it 
to one side and prevent it from 
reaching the market. 

The question of who shall pay for 
future applications and patents and 
the question of how they shall share 
the developments which may be joint 
with the licensor and licensee are 
both questions of great difficulty. 

Take the case where the manufac- 
turer who is to receive the license 
starts a plant and manufactures ex- 
tensively. He is then sued for in- 
fringement of a prior patent. Who 
shall defend the suit and pay the 
expenses of it, the licensor or the 
licensee ? 

Unless there is something in the 
contract, the licensee would have to 
pay the expense of this suit and it 
may well be that the expenses of the 
suit and the royalty that he would 
have to continue to pay to the paten- 
tee-licensor would more than absorb 
any profit in the transaction, while at 
the same time he would have to con- 
tinue to pay a heavy minimum 
royalty until finally enjoined, if held 
an infringer by the Court. 

If he were not an infringer, he 
nevertheless would still have the 
heavy expense of litigation. If he 
lost the case, he would not only have 


to pay whatever profits he had made 
or damages he had caused to the 
plaintiff, but he might also have to 
pay his royalties to the licensor. 

Again, one of the critical questions 
is who shall bring suit against an 
infringer, the owner of the patent or 
the licensee under the patent? If the 
license is non-exclusive, only the 
owner of the patent can bring the 
suit. As he is not suffering from the 
infringement, he may be reluctant to 
spend any money on suing infringers, 
leaving his lecensee open to competi- 
tion from them, while at the same 
time collecting his royalties. 

This occurred not long ago in con- 
nection with household machinery 
where the manufacturer’s trade was 
being ruined by price cutting in- 
fringers while he was under the obli- 
gation of paying a heavy royalty to the 
owner of the patnet, who refused to 
bring any suit or spend any money 
in defending his licensee. If the 
license is an exclusive license, he can 
bring the suit himself and compel the 
patentee to join him. But this is often 
not the case. 


Restrictions on Purchaser 


To what extent can a manufacturer 
restrict the purchaser in reconstruct- 
ing the apparatus he has sold? Some 
years ago there was a patent on a 
cotton tie consisting of a metal strap 
and a buckle for holding a bale of 
cotton together. The manufacturer 
sold these ties to cotton gins to bale 
the cotton. When the bales were 
opened up the straps were thrown 
out with the buckles into the scrap 
pile. Along came another manufac- 
turer who purchased this scrap, 
welded the ends of the straps together 
and resold the completed article. This 
was held to be an infringement. 

Again, in the phonograph industry. 
there was a patent on the combina- 
tion of a phonograph and records. 
The purchasers of the phonographs 
finally got tired of the records sup- 
plied by the phonograph manufac- 
turer and started to buy their records 
from another source. This the courts 
held could not be done. Records 
could only be purchased from the 
owner of the patent on the combina- 
tion. There was no license to pur- 
chase additional records from any- 
one else. 

There is no short cut in the pur- 
chase and sale of patent rights. Every 
step of each transaction must be 
carefully checked. These are the 
only safe rules. 


+ PRODUCT ENGINEERING # DECEMBER, 1932 + 


490 

















Solenoids and Motors 


for Flexible Control 


























Although electrical devices have 
been available for many years for 
operating valves, doors, latches 
and similar mechanisms involving 
straight-line motion, it was not until 
temperature and pressure control ap- 
paratus was developed that such elec- 
trical operation came into common 
use. Even now there are still many 
possible applications wherein elec- 
trically operated mechanisms offer 
advantages over mechanical actuation, 
and more general recognition of the 
advantageous features of such elec- 
trical control will undoubtedly lead 
to its wider adoption. 

Among the fundamental advan- 
tages of electrical over mechanical 
operation are the following: 

1. Remote control. 

2. Automatic operation without 

complicated linkages. 

3. Simplicity of adjustment. 

4. Controllable speed of actua- 
tion over an almost unlimited 
range. 
Automatic 
operations. 
6. Minimum number of wearing 
parts requiring lubrication and 
attention. 

Permits photo-electric control. 

It will readily be recognized that 
most of the items listed above are 
characteristic of electrical apparatus 


ws 


interlocking of 


~Z 





Fig. 1—Comparative performance curve of a 
60-cycle a.c. solenoid and a plain d.c. solenoid 


Linkages or elements that must be 
given a stroke movement are 
sometimes located so that a me- 
chanical drive from the main 
machine would be cumbersome. 
Under such conditions magnets, 
solenoids or torque motors are 
particularly advantageous, in ad- 


dition to which they permit 


accurate adjustment and control 


in general. The last item, namely 
photo-electric control, will be found 
to be a governing factor in many 
problems. Already the photo-electric 
cell in conjunction with solenoid 
valves, electrical door openers and 
similar devices has had many applica- 
tions, yet the field of possibilities has 
hardly been touched. 

Of the different electrical units for 
obtaining a stroke movement, the 
magnet and the solenoid are the sim- 
plest, the former being suitable for 
relatively short strokes and light pull, 
while the latter is primarily used for 
longer strokes and relatively heavy 
pulls, up to approximately 700 Ib. 
Of course, the maximum pull obtain- 
able from a solenoid is practically 


























limited only by the allowable size of 
the unit. 

Undoubtedly the most common ap- 
plication of solenoids is in the opera- 
tion of valves, largely brought about 
through the wide adoption of tem- 
perature and pressure control equip 
ment. Such valves, operating on 
either a.c. or d.c., can be purchased 
as complete units in a great variety of 
styles and sizes. They are either 
opened by the action of the solenoid 
or are closed thereby, the reverse 
stroke being obtained by a spring, a 
dead weight, or by the unbalanced 
pressure on the valve seat. In the 
application of such valves many de 
tails must be taken into consideration 
such as the working pressure, the 
fluid flowing through the valve, fre 
quency of operation and similar fac 
tors, all of which effect the design of 
the unit and must be taken care of 
by the manufacturer of the valve. 

For general purposes, solenoids 
have not as yet found as wide an 
application as one might expect, con- 
sidering their many advantageous 
features. Possibly this is because 
the mechanical designer, not being 
sufficiently familiar with electrical 
theory, has tended to side step such 
problems. But manufacturers of 
electrical devices offer commercial 
unit solenoids that can be incor- 
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porated in the design of the machine, 
and though the electric design of such 
solenoids presents some difficult prob- 
lems, their operation is simple. 
Fundamentally there is no difference 
between the construction of solenoids 
for a.c. and d.c., each being simply a 
coil wound upon a bobbin. However, 
the plunger for an a.c. solenoid must 
be laminated, and for a given voltage 
the number of turns in an a.c. coil 
will be fewer than in a d.c. coil. This 
is because of the induced counter 
emf. in the a.c. coil. Therefore, in 
order to get the same number of 
ampere-turns, which factor deter- 
mines the pull of the magnet, it is 
necessary to use fewer turns in order 
to permit a sufficiently high current 
to pass through the coil. Evidently, 
the inrush current on a.c. solenoids 
will be greater than that in a corre- 
sponding d.c. solenoid. 


Characteristics of Solenoids 


However, there is considerable dif- 
ference in the operating character- 
istics of a solenoid using d.c. and the 
equivalent solenoid using a.c. In Fig. 
1 is shown the performance curve of 
an a.c. solenoid and an equivalent d.c. 
solenoid. It will be seen that the 
pull of the plunger of the a.c. sole- 
noid is more nearly uniform than that 
of the d.c. solenoid, and that in each 
case the pounds pull increases rapidly 
as the gap between the plunger and 
the core approaches zero. Consider- 
ing only the a.c. solenoid, it has a 
high inrush current. A _ relatively 
small gap will permit a relatively high 
current to flow. On the other hand, 
the current through a d.c. solenoid is 
independent of the air gap. In both 
types of solenoids the pull decreases 
as the square of the voltage. Thus 
at 85 per cent normal voltage the pull 
of the plunger will only be about 
72 per cent of that at normal voltage. 

One of the factors to be guarded 
against in the application of solenoids 
is overheating. It is for this reason 
that solenoid coils must be designed 
for the particular duty they are to 
perform. Thus solenoids are desig- 
nated for continuous duty or inter- 
mittent operation over definite time 
intervals. Of course, the smallest coil 


capable of performing the work re- 
quired should be selected. 
It will also be observed that the 


initial pull of the plunger when it is 
in the “out” position is relatively 
small. Therefore, usually the pull 
will be excessive after the initial pull 
has moved the plunger part way in. 








Coils. 





























Fig. 2—Standard d.c. solenoid with 
coil in two sections, one of which 
is short-circuited by the automatic 
switch which opens at the end of 
the plunger stroke and puts the 
two coil sections in series 


v 


Fig. 3—Solenoid on a Heald full- 
automatic grinder for controlling 
the table travel. Sensitive electric 
contacts make extremely fine ad- 
justments _ possible. (Courtesy 
Heald Machine Company) 








This excess pull, which accelerates 
the moving parts, might build up such 
a high velocity as to cause the sole- 
noid to slam at the end of its stroke. 
To circumvent these factors, sole- 
noids are designed with a cutout 
switch such as shown in Fig. 2, with 
the coil wound in two sections con- 
nected in series, one of the sections 
being of a high resistance. The switch 
mounted on the side of the coil is 
normally closed, thereby short-circuit- 
ing the high resistance section at the 
beginning of the stroke. This allows 
a corresponding high current through 
the other section of the coil, thereby 
giving a relatively high pull to the 
plunger. Near the end of the stroke 
the switch is opened and the two sec- 
tions of the coil are then in series, 
thus cutting down the current and 
preventing overheating. 

A modification of the design de- 
scribed above is to put a resistance in 
series with the solenoid coil, the 
normally closed switch being shunted 


across the resistance. This permits a 
high inrush current to give a large 
initial pull on the plunger which, near 
the end of its stroke, opens the switch 
and puts the resistance in series with 
the coil, thus cutting down the 
current. 
Factors in Their Application 

In the design application of sole- 
noids, a side pull on the plunger must 
be avoided. This might not only 
create mechanical friction but pos- 
sibly prevent the solenoid plunger 
from bearing properly at the end of 
its stroke. With a.c. solenoids, even 
a relatively small air gap will allow 
a large current to flow through the 
coil. 

The shunt switch arrangement, de- 
scribed above, contributes to dimin- 
ishing the slam or hammer blow at the 
end of the stroke, but this must also 
be taken care of by the mechanical 
design of the combination of solenoid 
characteristics and the mechanism 
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being operated. Springs are some- 
times used to counteract the increas- 
ing pull that is built up as the plunger 
moves inward. ‘The total force re- 
sisting movement of the plunger will 
then be the force required to move 
the mechanism plus the pull exerted 
by the spring, this latter increasing 
with the travel of the plunger. An- 
other method is to use dashpots to 
absorb the shock, while still another 
method is to immerse the whole sole- 
noid in oil, this not only preventing a 
hammer blow but also damping any 
vibration that might be set up. 

As mentioned, solenoids are limited 
in their pull and stroke. Of course. 
leverages can be used to obtain a long 
stroke but this will cut down the 
effective pull, the foot-pounds of 
work that can be done by the solenoid 
being the limiting quantity. When 
the amount of energy required for the 
straight-line motion is greater than 


can be supplied practically by sole 
noids, either a.c. or d.c. specially de- 
signed motors can be used. These 
motors, commercially known as 
torque motors, are capable of exert 
ing relatively high torque at low 
speeds and, when so designed, they 
can remain across the line, exerting a 
torque with the rotor remaining sta- 
tionary. This class of motors has 
been widely adopted for the operation 
of doors, brakes, and similar mech- 
anisms requiring a relatively large 
amount of energy for their operation. 


Torque Motors 


It is well known that the d.c. series 
wound motor has the characteristic 
of having a high starting torque, but 
the direct application of a standard 
design of such a type of motor usu- 
ally leads to complications. The use 
of a series wound motor gives the 
desired higher starting torque but re- 











Fig. 4—Motor-driven door-operat- 
ing unit as manufactured by the 
National Pneumatic Company, illus- 






Baffle plate for 





trating a common application for 
torque motors. Even with the 
motor stalled indefinitely across the 
line, no harm is done. (Courtesy 
Zobell Electric Corporation) 


Fig. 5—Section view of the Thrus- 
tor indicating its method of oper- 
ation and adjustments for obtaining 
time delays on both power and 
return strokes. The lower cylinder 
is filled with oil, and the rotating 
impeller on extended motor shaft 
builds up a pressure that actuates 
the piston as shown by the arrows 



















~ wer-Stroke 
A adjust here. 
 \(Two adjusting 
screws.) 


Battle plate for 

down-stroke 
adjust here 
(One adjusting 
screw only.) 


Handholes with 
covers removed, 
for making 
adjustments 


baffle plate 
for retardation 
of power-stroke 


Baffle plate 
for retardation 
of hown-stroke 


SLULADOTITLY ‘ 
4. ie 


ne 











Ny 
N 
N 
s 
s 
s 
N 
N 
s 
NY 
Ny. 
N 
$ 
$s 
s 
s 
igs 
N 
ay 
S 
N 
NY 
NY 
N 
soo ® 
: 
N 





sults in a runaway speed at no load. 
Kxternal mechanical means can be 
used to check the no-load speed of the 
motor but the same end can be ac- 
complished by special motor wind 
ings. In the accompanying Fig. 4 1s 
shown a motor-driven door-operating 
unit as manufactured by the National 
Pneumatic Company using a d.c 
torque motor manufactured by the 
Zobell Electric Motor Corporation. 

[It is this type of motor that is used 
for motor-operated valves, railway 
signals, and similar devices. A mo 
mentary push on the control button 
starts the motor, which is then 
stopped automatically at the end of 
the operation by a suitably located 
limit switch. As may be required, 
some form of torque amplifying 
mechanism such as gears, levers or a 
combination thereof, is used. Also, a 
resilient member such as a spring or 
a slip clutch is usually interposed in 
the operating mechanism so that the 
driving motor will not jam any part 
of the mechanism at the end of the 
stroke, as for example forcing a valve 
disk so tightly into its seat as to cause 
it to stick. It is evident that such 
motor-operated mechanisms, besides 
their greater range, will give smoothe: 
operation than solenoids because the 


pull they exert will be more nearly 
uniform 
The Thrustor 
One example of a motor and 


mechanism incorporated in one unit 
is the Thrustor manufactured by the 
General Electric Company. The hy 
draulic unit. directly attached to the 


motor, converts the rotary motion 
into linear motion The design of 


this unit and the method of its opera 
tion can readily from 
Such 


$1zes 


be understood 
the section view given in Fig. 5 
standard 


with 2-in 


units are available in 
from 50 Ib. thrust 
and upwards. 

\s indicated in 


stre Ike 


the cross-section 


view, the speed of the return stroke 


is adjustable to obtain a time delay 
Similarly, a time delay can be ob 
tained during the power stroke by 
means of the adjustable baffle plate 
that covers the oil intake of the center 


oil tube. It should be noted that the 
adjustment of the time delay on the 
power stroke and on the return stroke 
are independent of each other 
\plications of Thrustors include 
the control of brakes and clutches on 
punch nail pullers, 
presses, welders, 


presses, arbor 


spot and similar 


applications. 
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BERYLLIUM COPPER 
Cast Condition 


As previously reported in three 
articles on beryllium copper in the 
wrought and the rolled condition, the 
addition of beryllium to copper pro- 
duces an alloy the hardness and ten- 
sile strength of which under any given 
condition of annealing or cold work- 
ing increase with the total beryllium 
content (P.E.— February, March, 
September, 1932). It is therefore 
not surprising to find that this alloy 
in the cast condition, precipitation 
hardened, has physical properties 
which will enable the engineer to save 
weight without — sacrificing total 
strength in products where a non- 
ferrous metal is indicated. The phys- 
ical characteristics of cast 24 per cent 
beryllium copper, precipitation hard- 
ened, follow: 


Ultimate tensile strength 
110,000 to 120,000 lb. per sq.in. 
(Spot tests have run up to 150,000 Ib.) 
fy errr 85,000 to 90,000 
3rinell Hardness............ 375 to 400 
Electrical Conductivity 32 to 35 per 
cent of standard annealed copper 
Thermal conductivity 
approximately same relative to copper 
as electrical conductivity 


The foregoing characteristics can 
be varied, of course, by the amount of 
beryllium contained and by variations 
in heat-treatment. 

The precipitation hardening proc- 
ess starts with an annealing and 
quenching treatment which puts all of 
the contained beryllium into solid 
solution. The castings are then in 
the softest condition. After ma- 
chining, a simple low-temperature 
heat-treatment for a limited period at 
about 600 deg. F. accomplishes the 
precipitation process. Where the 
tensile strength of a 24 per cent alloy 
may have been 50,000 lb. per sq.in. 
in the quenched condition, with a 
Brinell hardness of about 100, the 
casting takes on a tensile of 110,000 
to 120,000 and a hardness of 375 to 
400. The elongation is of course 
radically reduced, but the hardened 
alloys are exceedingly tough and re- 
sistant to shock. 

As another effect of the precipita- 
tion treatment, which decreases the 
amount of beryllium held in solid 


solution, the electrical and thermal 
conductivity of the alloy is raised 
materially. For bearings also, the 
alloy takes on an almost ideal struc- 
ture—a combination of a soft cry- 
stal structure and a hard matrix with, 
at the same time, a high general hard- 
ness in the body of the material. Re- 
cent German researches have shown 
that beryllium copper containing only 
0.9 to 1.5 per cent beryllium serves 
admirably as bearing metal. 

3e-Cu alloys can be die-cast with- 
out difficulty, in which condition 
higher physical properties than those 
listed above can readily be obtained. 
With an alloy of 24 per cent, die- 
castings having a tensile strength of 
135,000 lb. per sq.in. have been con- 
sistently and uniformly obtained with 
clean sound surfaces free from im- 
perfections. 

Since the Brinell hardness of beryl- 
lium copper in the annealed and 
quenched condition runs from 80 to 
120, castings of this material are 
readily machinable. Distortion in 
irregular-shaped pieces can be kept 
under satisfactory control by proper 


handling during subsequent _heat- 
treatment. Special treatments can be 


evolved for particular cases. In sym- 
metrical-shaped pieces, little if any 
distortion is experienced. Should it 
be necessary to allow any tolerance 
for finishing to dimension after hard- 
ening, one may machine or wet grind. 

As to specific applications, beryll- 





ium copper in one marine propeller 
permitted a decrease in blade section 
due to the much higher tensile strength 
and modulus of elasticity of the 
material. Since it could be machined 
in the annealed condition, the manu- 
facturers report that fewer machine 
hours were utilized in its manufacture 
than were required for standard pro- 
peller bronzes. 

In cams an application has been 
made in a large automatic machine 
where the cam is the main actuating 
piece for the entire mechanism. This 
piece weighs about 50 lb., the cam 
track being on the circumference. 
Previously, considerable trouble was 
experienced when putting such cams 
into commission but in the case of 
beryllium copper the machines started 
off without difficulty and have given 
no trouble in operation. 

In a recent case where a new pinion 
was desired for a marine steering 
gear in which failure had occurred 
several times after two to three weeks 
service, a beryllium copper pinion has 
been in service for about four months 
without failure. This is a case where 
there was obvious overload, heavy 
shock and impact; the higher physical 
properties of the new pinion have 
provided the necessary factor of 
safety. 

Satisfactory performance has been 
obtained in parts carrying mixtures of 
hot water and steam where the ero- 
sion losses have previously been very 
severe. As against a life of eight to 
ten weeks, beryllium copper parts 
have been in service for about 30 
weeks without deterioration of the 
surface. This is of particular signifi- 
cance in connection with high-pres- 


Sand-cast beryllium copper bearing bush- 
ing, eyes for marine turnbuckle, and 


exhaust valve guide, together with die- 
cast test bar 
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sure steam fittings, valve seats, injec- 
tor parts, and the like. 

As might be expected from the 
combination of good bearing proper- 
ties and high tensile strength, these 
alloys are giving a good account of 
themselves in worm gears and thrust 
parts. Satisfactory service is being 
obtained in clutch plates running up 
against high alloy steel where the 
abrasion and cutting of the surface 
has been very much reduced and a 
polished bearing face retained. Under 
heavy abrasive conditions, a much 
longer life is also being obtained in 
centrifugal pump parts such as im- 
pellers, wearing rings, and _ shaft 
sleeves. 

In conclusion, it should be stated 
that the deoxidizing effect of beryl- 
lium on copper castings is of particu- 
lar importance. Whereas, for ex- 
ample, 0.02 per cent of phosphorus, 
the usual deoxidizer, enables copper 
castings having an electrical conduc- 
tivity of 44 to be produced, only 0.01 
per cent of beryllium imparts an 
electrical conductivity of 53. By using 
0.02 to 0.03 per cent of beryllium, 
conductivities as high as 56 are ob- 
tainable. In a similar manner the heat 
conductivity of copper is also in- 
creased. Beryllium possesses the ad- 
vantage that its use does not give rise 
to detrimental surface defects on 
castings. 


[Editor’s Note—We are indebted to 
the Beryllium Development Corporation 
and to Metal & Thermit Corporation, 
American representative of Siemens & 
Halske, for the foregoing data on beryl- 
lium copper, cast condition.] 


Electrical conductivity of beryllium copper, 
cast condition, showing changes in con- 
ductivity with increased time of precipita- 
tion hardening treatment. Hardening fur- 
mace temperature 575 deg. F. + 15 deg. It 
should be noted that these are indications 
only. The use of other hardening temper- 


atures will materially change the time neces- 
sary to effect precipitation. 





Effect of Perspiration on Finishes 


LEO ROON 


Technical Director, Roxalin Flexible Lacquer Company 


Although one is being constantly 
reminded of the destructive action of 
perspiration on wearing apparel, one 
is not likely to be as aware of similar 
destructive action on the finish of 
metal products. One does not nor- 
mally couple in his mind the faded 
color in the foot portion of hosiery 
with the piebald cash register reveal- 
ing base metal through its walnut 
graining, but both effects are but com- 
mon examples of the destruction for 
which perspiration is responsible. 

One frequently finds a telephone 
which has been in active use on one 
desk for years. The black finish is 
in perfect condition, while on the ad- 
jacent desk the identical finish on 
another phone is apparently worn 
through to the metal. But the good 
condition of the one and the bad con- 
dition of the other may both be traced 
to differences in the composition of 
the perspiration of the two individ- 
uals using these instruments. 

Perspiration has even been known 
to upset production schedules. For 
example, not long ago a firm manu- 
facturing sensitive electrical devices 
could not understand why girls long 
experienced in fine  coil-winding 
should turn in work with a high per- 
centage of rejections on some days 
and on other days make high pro- 
duction records. The management 
decided to watch them closely for 
signs of neglect and to post daily pro- 
duction figures with rejections indi- 
cated. A curve plotted from these 
figures showed uniform horizontal 
lines for about 28 days, then a sud- 
den drop with a return to normal 
after three days. It was thus dis- 
covered that their perspiration was 
vastly more corrosive during the 
menstrual period. 

In the development of organic fin- 
ishes designed to withstand the de- 
structive effects of perspiration it was 
first conceived that an accelerated test 
could be devised which would be in- 
dicative of the desired result. One 
such test required that a depression 
be made in a piece of brass sheet, 
then two coats of finishing material 
applied, given a_ specified drying 
period and then a few drops of oleic 


acid placed in the depression. Soft- 
ening, loss of adhesion and other fail- 
ure characteristics were to be ob- 
served after a certain lapse of time. 

It was found, however, that cer- 
tain finishes failed under this test, 
but stood up well in contact with 
perspiration and vice versa. There- 
fore other methods have been devised 
which conform more to actual service 
conditions ; namely direct contact with 
perspiration. 

The Bell Telephone method is to 
apply two coats of the finish to be 
tested directly on small disks of the 
same base substance which will be 
used in actual service. These are 
given two days to set properly, then 
fastened to a belt and carried on the 
body with the finish in direct contact 
with the skin. An extra set of simi- 
larly finished disks or panels are set 
aside as controls. From time to time 
the belts are removed from the body 
and the panels tested on a scratch 
tester against the control for loss of 
hardness. It is essential, however, to 
check the test disks within 30 minutes 
after removal of the belt as frequently 
the finishes toughen up temporarily 
after being allowed to stand. 

The advantage of the belt test lies 
in the fact that the degree and nature 
of failure can be easily observed and 
the comparative resistance to per- 
spiration of various materials simul- 
taneously checked against a standard. 
3y this method some finishes ex- 
tremely tough and adherent under 
normal usage have been observed to 
break down in three hours so that 
they can easily be removed by a light 
scrape with the finger nail whereas 
specially developed perspiration-re- 
sistant finishes have withstood the de- 
structive effect for three weeks and 
longer. Quick drying nitrocellulose 
lacquers as well as baking-type syn- 
thetic finishes have been developed 
with high perspiration resistance. 
Products of these types should be 
particularly well adapted for finishing 
of flashlight shells, clocks,  tele- 
phones, vanity cases, lighters, cash 
registers, electric flush plates and 
similar products subject to constant 
handling. 
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PRECISION 
One Part in Thirty-Six Billion 


HENRY SIMON 


Design and construction of a machine accurate to a hundred- 


millionth of an inch. 


With several advanced means of 


eliminating extraneous vibrations, this machine seems to 


prove beyond a doubt that there is no ether, thus answer- 


ing one riddle of the universe while presenting another 


It will be remembered that Pro- 
fessor Michelson, world authority on 
light, conducted experiments to find 
out whether or not there is an ether. 
He reasoned that if ether is the car- 
rier of light, then a light signal sent 
between two stations should take 
longer if sent in the direction of the 
earth’s rotation than if sent in the 
opposite direction. The principle of 
the “ether drift interferometer’ he 
devised to support his contention is 
schematically illustrated in Fig. 1. 
Mounted on a flat body at four points 
90 deg. apart are a source of light, 
two mirrors, and a screen. At the 
center is a half-transparent mirror set 
at 45 deg. to the diameters joining 
the four points. Any ray of light 
emanating from the source is split 
into two rays, individually reflected 
from the two mirrors to return over 
the central mirror to the screen. 

Between the two halves of the 
light thus returning, interference 


phenomena arise on the screen in the 
shape of straight black shadow bands, 
which are bound to shift crosswise 
for any additional “shift in phase” or 
movement of the two wave trains 
lengthwise of each other such as 
would occur by a _ shortening or 
lengthening of the light path due to 
earth’s motion through an ether. By 
rotating the entire arrangement about 
a vertical axis, there would result, if 
there were an ether, a periodic move- 
ment of the bands. 

The experiments of Professor 
Michelson gave a _ negative result. 
Recently, however, renewed experi- 
ment questioned these findings, and it 


Fig. 1 — Principle of Michelson’s ether 
drift interferometer. Mounted on flat 
body A at four points 90 deg. apart are 
light source B, mirror C, mirror Deand 
screen FE. At their center is half-trans- 
parent mirror F, set at 45 deg. to diam- 
eters E-C and B-D. Any ray of light R 
from B is split into two rays 7; and fq, 
reflected respectively from C and D to E 


Fig. 
meter, not a temporary laboratory set-up, 
but a precision machine capable of de- 
tecting, and recording photographically, 
errors of one part in 36/2 billion 





2—Joos-Zeiss Ether Drift Interfero- 


was with a view to settling these 
doubts definitely that the Zeiss instru- 
ment here described was built. 

Previous ether drift interferometers 
consisted of bodies of marble or steel 
bearing the optical arrangement and 
floating in a bath of mercury. This 
plan is replaced in the Zeiss inter- 
ferometer by a mechanical system. 

The interferometer is composed of 
a base with central pivot, a closed 
casing rotatable on the pivot, and a 
quartz cross carried within the cas- 
ing and bearing an optical ar- 
rangement on the broad order of 
Michelson’s. As the casing with the 
cross slowly revolves around its pivot, 
light from a source above is sent 
through the optical system to a creep- 
ing photographic plate. 

The cross is a flat body composed 
of four quartz channel sections, each 
about { in. thick by 16 in. wide and 
7 ft. long, joined at the center by 
clamps. To Invar, which it resembles 
in its extraordinarily low coefficient 
of expansion, quartz was preferred 
because of its freedom from changes 
in dimension upon being magnetized. 

So sensitive are the interference 
phenomena produced on the plate 
which represents the screen, that a 
“shift in phase’ over the 70-ft. light 
path of even the hundredth part of 
a wave length of 0.00002 in.—or 
0.0000002 in.—would cause what 
would constitute a fairly coarse error. 
It was, however, intended to reduce 
this error to one-tenth of this amount, 
equivalent to the fifty-billionth part 
of the 70-ft. distance! This is equal 
to 0.00000002 in. in round figures, 
but since the light traverses the 70 ft. 
several times, a change in the effec- 
tive length of the cross by a few 
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hundred-millionths of an inch during 
one revolution would exceed the per- 
missible maximum. 

Mounting of the optical body under 
these exceptionally severe conditions 
represents an interesting problem. 
The solution consists in suspending 
the cross in the casing from ap- 
proximately 800 fine piano-wire coil 
springs (Fig. 3). Attached inside 
each of the tubular arms of the cas- 
ing to brackets are two angle-bars, 
each bearing a row of screws to which 
the springs are attached. From the 
lower end of each pair of springs is 
hung a length of square brass tubing 
to support the quartz channel. Each 
arm of the cross, therefore, rests on 
an articulated elastic grating of many 
transverse bars. The different springs 
are carefully “tuned” for uniform 
loading, and are stretched nearly to 
their limit of elasticity by the load 
imposed by the quartz cross. With 
this method of “spring flotation,” a 
higher resistance is developed to the 
transmission of extraneous forces 
than with a liquid like mercury. 


The casing in which the cross is 
floated is of aluminum alloy, hori- 
zontally divided for purposes of as- 
sembly and adjustment. Each arm 
has as its end a large hand-hole for 
manipulation of the mirrors after the 
casing is assembled. With the hand- 
hole closed, the casing is completely 
sealed against the atmosphere. 

At the bottom of the hub the cas- 
ing is extended into a tubular column 
from which each arm is supported by 
a strong brace and on which the in- 
strument is revolved around a sta- 
tionary hollow shaft extending from 
the base flange. The casing with the 
cross is driven from a nearby stand 
by means of a small round belt en- 
gaging a V-pulley. 

Some idea of the accuracy of the 
instrument will be had by the state- 
ment that if it were possible to 
measure the distance to the moon 
with a proportionate degree of pre- 
cision, then a difference of 4 in. in 
this 280,000-mile stretch would be un- 
failingly detected. To safeguard this 
precision it was considered necessary 


Fig. 3—Cross-section of one cross arm and central column of the ~ 


machine. 
and carries quartz cross D within it. 


Closed casing C rotates on central pivot B of base A 
Light from source E, above, 


— 
E 


passes through a glass window back and forth over a 17-mirror 
system on the cross, down through a pivotal stud and slit dia- 


phragm to a moving photographic plate in holder F under objec- 
tive L. Spherical friction disk M and wheel N on the same shaft 
with the driving gears vary plate speed as desired. Two angle 
bars H im the cross arm carry screws to which the supporting 


springs are attached. Arms are supported by braces J extending . 


from tubular column | extending from the hub downward out- 
side B. K is an astronomical clock. O is the top bearing from \ 
which weight of the instrument hangs, P the aligning bearing, 

shown in detail at Q 
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to maintain the level of the cross, as 
even an angular deflection of a few 
seconds of arc might produce a 
periodic error. The pivotal bearing 
arrangement whereby this condition 
was met for the 2-ton, 10-ft. high in- 
strument, probably exceeds in effec- 
tive precision anything of eual size. 

The weight of the instrument is 
hung from the top bearing, which is 
thus under a combined axial and 
radial load and centers itself. It is 
interesting to note that this part of 
the extremely exacting duty is en- 
trusted to a commercial ball bearing, 
standard in every way but for spe- 
cially selected balls. The aligning 
bearing consists of a male lapped 
spherical surface on the pivotal stud, 
and an interrupted female surface in 
the shape of four bearing pads, each 
recessed to leave but a few narrow 
lands. Each pad is held in place 
against the stud by an adjustable ball- 
pointed screw free to adapt itself to 
the male bearing surface. 

In operation, light admitted from 
a mercury lamp on top of the casing 
through a window passes back and 
forth over a system of seventeen 
mirrors on the cross, down through 
the pivotal stud and a slit-diaphragm 
to the moving photographic plate. 

Of these parts, the super-sensitive 
adjustment of the interference mir- 
rors is of some mechanical interest. 
It should be noted that the ultimate 
fine adjustment in the two directions 
is produced by varying the tension 
of small springs by which the mirror 


is pressed against and_ thereby 
“deforms’—to an infinitesimal ex 
tent—a screw in the back side of the 


frame. 

The plate drive, which is the final 
link in the mechanism, consists of an 
astronomical driving clock of the type 
previously described in Product En- 
gineering (Vol. 2, page 405) driving, 
over suitable gearing, a rack fast to 
a photographic plate holder running 
on precision ways under an objective. 

As a matter of record, tests with 
this super-precision instrument reveal 
a very positive null effect. Instead of 
sinusoidal bands which would obtain 
with an ether drift, the resulting 
bands are straight lines. 


| Editor’s Note—The idea for the 
Zeiss Interferometer here described 
was originated by Prof. J. Joos, of 
the chair of Experimental Physics, 
University of Jena, Germany. De- 
sign of the instrument was largely 
the work of Dr. F. Meyer, Chief 
Engineer at the Zeiss Works, Jena.) 
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Single Stroke Speed Lettering 


E. H. 


3RUCE 


Engineering Department, Kearney & Trecker Corporation 


It cannot be over-emphasized that 
poor lettering detracts and becomes 
a useless appendage, just as much as 
a poor drawing lowers the whole 
standing of a drafting department. 
A new and less wearisome exercise in 
printing with a much greater per- 
centage of passable hand lettering has 
been perfected and has been in use 
for a number of years, proving with- 
out a doubt to be more effective than 
other conventional systems. The 
average student of mechanical draw- 
ing either in our schools or working 
as a draftsman can very readily tell 
when letters are poorly spaced, and 
it is for this reason that no rules will 
be given in this discussion on this 
phase of the subject. 

Hand lettering must be to a certain 
extent mechanical in order that speed 
in lettering can be obtained, as well 
as ease. A soft pencil, preferably an 
HB, or a ball-pointed pen, for their 
smoothness and ease of handling, 
should be used. It would be wise, 
however, to start with the pencil and 
only use the ink and ball-pointed pen 
after one has obtained the feel. 

To get the feel of the letter, start 
with squares about 3 to a 4 in. in size. 
Many strokes from the different 
letters coincide exactly with one an- 
other. After practicing this exercise 
it is finished by placing all the letters 
of the alphabet in one square such as 
shown at C in the illustration, care 
being taken to make W and M extra 
wide, as indicated at B in the figure. 
Following sufficient practice and get- 
ting the feel of each letter, one should 
draw two horizontal lines approxi- 
mately 3%; in. apart and print a para- 
graph long enough to take in all the 
letters of the alphabet. 

Numbers can be treated the same 
as letters with the exception that 


Ca, 


aS 
vase 


C 





The manner in which the different let- 
ters can be inscribed in the squares. The 
M and W are made extra wide, as in- 
dicated at B. At C is shown all of the 
letters of the alphabet in one square 


they are not grouped but all are 
placed within the same square, for a 
practice exercise. 

After one has become proficient in 
printing, it will be found that a letter 
or figure slightly wider than the 
height will make a much more pleas- 
ing effect. 


Hollow Tapered Beams 


In this solution of the problem on 
the deflection of the hollow hexagonal 
tapered beam, that appeared in the 
August number the author indicates 
an entirely graphical method. 


SoLuTION BY G. P. CASIRAGHI 


The problem submitted by L. V. 
Johnson can be resolved with any of 





the well known methods of the theory 
of elasticity. Referring to any text- 
book on the subject for the proof of 
the validity of the methods, it is here 
sufficient to recall that all the methods 
depend on the fundamental relation 
between deflection and work. If it 
is assumed that the support is rigid 
(and that the work of the reaction is 
therefore zero) and that the deflec- 
tion due to shear is negligible in com- 
parison to the deflection due to bend- 
ing, the deflection of the free end of 
the beam, measured in the direction 
of the load from the line tangent to 
the elastic curve of the beam at the 
restrained section, is expressed by the 
following relation: 
L 
M 0M 


ja fu —& 


fi oF 
0 


Substituting the values given in 
the problem, the equation reads as 
follows: 


M = Px = 100x in. lb. 
L = 22'6” = 270 inches 
P = 100\lb. 
aM 
— = x inches 
aP 
E = constant through length ot 
beam 
se 
100 x? 
6 = deflection = — — dx 
I 


0 


If the moment of inertia J were a 
simple function of x, the integration 
could be done easily. The relation 
of J and x in this problem is rather 
complicated and a direct integration 
would be very laborious. It is there- 
fore convenient to adopt a different 
procedure in order to compute the 
above integral. 

It is noted that the equation can be 
written as follows: 





E EI 


If we therefore draw a curve, each 
ordinate of which measures the value 


(4) (elastic weight) of the beam 


section at the abscissa considered, the 
deflection from the tangent at the 
restrained section is equal to the static 


EI 
curve with respect to the free end 
(section where deflection is sought). 


After the values of (*) have been 


7 M 
moment of the area under the — 
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computed for several sections of the 
beam, the computation of the deflec- 
tion can be done by the usual graphi- 
cal or analytical method. If the dia- 
gram of J along the beam is plotted, 


the whole procedure may be graphical. 


In the solution of this problem, 
the beam was divided in nine equal 
parts. Values of J and M were com- 
puted for each section and the curve 
yf the elastic weights plotted. The 
deflection at the free end was found 
by graphical construction and calcu- 
lated analytically, applying the above 


explained procedure. The results are: 
15215752.21 








é = — in. (calculated) 
E 
15220000 
é = ————— in. (graphical construction) 
E 
Assuming : 
E = 10,000,000 lb. per sq.in. (aluminum 
alloy) 


E = 29,000,000 lb. per sq.in. (steel alloy) 
The deflections are then 


Aluminum Alloy Beam 
Steel Alloy Beam 


i ll 
Nm hMe 
Unie 


wmv 
3 3S 


- 
0. 


The Impact Problem 


Concerning the question of pres- 
sure exerted by a screw-type press, 
as presented by W. F. Humphrey, on 
p. 381 of the September number of 
Product Engineering, two different 
methods of attack are given here. 


SoLuTION BY N. M. WICKSTRAND 


Consider the arms as slender rods. 
This is convenient for determining 
the moment of inertia and is justified 
since it is a common construction and 
no dimensions are given. By scaling 
the sketch, the length of the arm A 
is 27 in. and arm B is 40 in. 

With this assumption and taking 
the weight of A as 100 Ib. and the 
weight of arm B as 150 Ib., and the 
extra weights on arm B as 25 Ib. 
each, concentrated at a 10 in. radius, 
the calculation will be as follows, 
! being the moment of inertia. 


I of arm 4 = WI1?/12 = 100 x 272/12 
= 6070 lb. in? 
I of arm B = WI?/12 = 150 x 402/12 
= 20,000 lb. in. ? 
I of each 25 lb. weight = Wr? = 25 (10)? 
= 2500 Ib. in. ? 
Ip total = 20,000 + 2 x 2500 = 25,000 
lb. in. 2 
I of screw is assumed negligible. 
Isws = Ipw's + laws 
wB, = angular velocity of arm B before 
impact 
wB = angular velocity of arm B before 
impact. 
after 


o4 = angular velocity of arm 4 


mpact. 
uWp = W's —W'B 


(This 


value is considered conservative 


u = 0.6 = coefficient of restitution. 


for cast iron or steel). 





0.6 Wp = ws — Wp’ 
25,000w2 = 25,000w’s + 6070 wy’ 
40,000 
a= * — ws = 1,29ws 
31,070 


K.E. = 1 ws?/2g 
= 6070 (1.29ws)?/144 x 64.4=1.09 ws? ft. Ibs. 
T = Wr (p/2ar + f) 


T = torque in ft. lbs. 

W = axial force on screw in lbs. 

p = lead of screw in inches — 0.25 in. 
r = pitch radius of screw. (Assume screw 


2% in. O. D. with square thread. Thenr = 
Ye x 4 (24/2) = 1¥%e in.) 


f = coefficient of friction = 0.14. 


1.187W 25 
a Sane + 0.14 
12 21.187 


= 0.0172W fr. lbs. 
0.0172W = 1.09 ws? 
W — 1.09 ws?/0.0172 = 63.2 ws’ 
Ifws = 2m radians per sec. (i. e. 60 r.p.m.) 


Then W = 63.2 (2)? = 2490 lb. 


SoLuTION By D. J. REYNOLDS 
Kelly-Koett X-Ray Mfg. Company 


The first step is to determine the 
force that must be exerted by the 
weighted bar and the distance that it 
must be moved after striking the 





keyed bar in order to exert an as- 
sumed force at the ram. The dimen- 
sions as shown in the drawing and a 
load of 100,000 lb. are assumed. 
The computation of the deflection 
of the various parts of the 


press 
frame follows: 


Deflection of the 6-in. cube 








S 
Al = — — ! (equation for deformation) 
100,000 
So = — = 2,777 lb. per sq.in. unit 
36 stress 
2,777 6 
silt a — 0.00057 in. 
29 106 
Elongation of side members: 
S 
Al = — |] 
E 
50,000 
S$ = 7,072 
71.5 
imie KX MM 
Al = ————— = 0.00585 in. 
29 * 106 


Elongation of the 2 in. diameter ends 


. S 
l = 8in. Al = — | 
E 
50,000 
S — 15,900 lb. per sq.in 
T 
15,900 « 8 
Al = ———— = 0.00438 in. 
29 x 108 
Contraction of the ram 
/ = 18 in. 
100,000 
S oe me 1 
w 1.52 


14,144 & 18 in. 
Al = $$$ 0 00878 in. 
29 xX 108 


Deflection of the upper and lower beams 





wi? 
D= 
48E] 
bd? § «& 43 
I] =— = —— = 42.66in.‘ 
12 12 
100,000 « 243 
D = ————_ - 0.0232 in. 


48 X 29 X 10° X 42.66 
Since there are two of these: 
D (for both) = 0.0464 in 
Deflection of the threads 


Assume }-in. square thread. 
16 threads in top body. 
22 in. 


There are 
Pitch diameter is 


Length of engaged thread = 2.75 & 3.14 


xX 16 = 138.16 in. 


Assume load is concentrated at the pitch 
diameter making the engaging threads two 
cantilever beams 0.125 in. long, 138 in. wide 
and 0.25 in. deep, loaded at the ends. 

Wi 
D=— 
3E] 
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bd* 138.16 « 0.253 
] = = = 0.180 in.‘ 
12 12 
100,000 
2D = 2 
3 X 29 x 10% xk 0.180 
= 0.0000024¢4 in. 
Sum of all the deflections = 0.066 in. 


2x radians = 0.250 in. 
0.066 

0.065 in. = - X 6.2 
0.250 


= 1.628 radians twist of screw 


Determination of torque 

Assume the coefficient of friction at the 
bottom bearing = 0.05 and that the re- 
sultant of the friction forces acts at a l-in. 
radius. 


F = 0.05 X 100,000 = 5,000 Ib. 

T = 5,000 X< 1 = 5,000 in. lb. 
Torque to overcome thread friction 

Assume coefficient of friction = 0.05 

Pitch radius = 1? in. ; 

Torque = 0.05 100,000 x 1.375 


6,875 in. lb. 


Torque to supply 100,000 lb. toram. Ata 


l-in. radius 6.28-in. movement moves ram 
0.250 in. 
100,000 «x 0.250 
Force = = 3,990 lb. 


6.28 
3,990 in. lb. 


Total torque supplied to screw 
3,990 + 6,875 + 5,000 = 15,865 in. lb. 


To find angular twist of shaft between 
the nut and the keyed bar 


1 = 10 in. 
ro ie 


Torque at l-in. radius = 


: eo 
Root diameter = 2.5 in 
Es wr 


2 x 10 15,865 


zx 10* 3.4 X 1 .25* 
0.00345 radians 


Total deflection at point bar is keyed 


= 1.628 + 0.00345 = 1.631 radians 


To find the amount of bending of the keyed 
bar 


15,860 
At 10 in. radius the force 
10 
1,586 lb. or 793 lb. on each arm 
Assumed cross-section of arm 4 X 4 in. 


and as being comprised of two separate 
cantilever beams. 


ba? 

I - 21.3 omn.* 
12 
Wis 793 & 1,000 

D - = — - = 0.000428 in. 
3E] 29 x 108 

Previous deflection 1.6314 x 10 
16.314 in. 


Total deflection at 10 in. radius = 16.3144 in. 
Force at 10 in. radius = 1,586 lb. to secure 
100,000 Ib. on ram under assumed conditions 


Since all the various deflections vary 
directly with the force, as all parts of a press 
should be operated below the elastic limit, 


1,586 
F S 97.1 8S 
16.314 
where F = force at 10 in. radius 
S = movement at 10 in. radius 


e 


Work - [re = [°° l sds 


ae Se 


~ 


lo compute constant of hammer arm 


Assume arm 30 in. long, weight 150 Ib 
5 Ib. in. 
PS 
I 2 | 5x2dx = |b. in 
J0 
10 x 158 
11,250 Ib. in 
11,250 
112.5 lb. at a radius of 10 1n. 
10? 
Concentrated weights = 50 lb. at a radius 
_ of 10 in. 
Total = 162.5 lb. at a radius of 10 in. 
Energy of hammer arm equals 
162 5 
E ;MP? } y? 12 Ib. in 
a2.2 
Where FV is in ft./sec. at radius of 10 in. 
E = 30.28 PV? 
Since the energy of the hammer arm is 


Locating the Gear 


As stated in the November number, 
a great many analytical solutions 
to the problem of locating the gear 
center were received. Relatively few 
submitted a graphical solution. 

In commenting on this problem, 
Allan H. Candee informs us that “A 
construction for accomplishing this 
is to be found in Mark’s Handbook, 
Second Edition, 1924, Fig. 40, p. 
104.” This was news to us and un- 
doubtedly is also news to many of our 
readers. The following solution by 
John G. Real, although not purely 
geometric is interesting. The solution 
by N. Finklestein and N. T. Ander- 
son is probably the simplest. 

SOLUTION BY JOHN G. REAL 


Referring to the 
construction, 


accompanying 
the line that bisects the 


angle of 45 deg. is the locus of points 





In this construction, a graphical and 
analytical solution are combined 





press as in 
ternal energy in the steet and friction, we 
may equate the energy to the work neces- 
sary to produce any given load. 


30.28 V? = 48.5 5? 


transferred to the rest of che 


Since the deflections are proportional to 


the load 
16.314 
P 
100 
Where P = the ram load in 1,000 Ib. 
48.5 (0.16314 P)? = 30.28 V? 
0.206 P = V 

Then for any pressure required, 
we may compute the velocity which 
the hammer arm must have at 10 in. 
radius provided no additional mate- 
rial is placed in the press. 

In the foregoing solution, several 
small items have been omitted such 
as local deformations, the deforma- 
tion of the hammer bar when it 
strikes and effect of helix angle on 
screw friction, but it suffices to 
demonstrate the method of attack. 


Center Graphically 


which are the center of any circle 
tangent to lines AB and BC. The 
locus of points which are the center 
of a circle tangent to the circle P and 
line AB is a hyperbola. Therefore, 
the intersection of the line OB and 
the hyperbola determines the center. 

Thus, by constructing this hyper- 
bola, the center O is obtained. Its 
location can also be found analyti- 
cally by equating the equation of the 
hyperbola and the equation of the 
straight line OB. 

Equation of the straight line equals: 


Y = NX tan 67.5 deg. 6 Be 
Y=2.4X ay 2 
The equation of the hyperbola 
LLMWN is obtained as follows: 


distance from 
AB is equal to X. 
OP =QR+3=X +3 


The perpendicular 
any point Q to line 


Hence: 
(A 3)? = (QS)? (SP)? 
OS = ¥ 
SP = Y 19.5 
Therefore 
(X¥ + 3)? = Y2?4+ (\ 19.5)* 


Solving we get: 

Y? = 45 \ 371 

Substituting for Y its value as 

given by the equation of the straight 
line, we get: 

(2.4 X —27.2)? = 45 X 371 
This gives 

x 8.9 in. 


Y = 5.94 in. 


Thus we have combined a graphical 
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solution and an analytical solution for 
obtaining O, the center of the gear. 


Solution by N. FINKLESTEIN 
AND V. T. ANDERSON 
Brown-Lipe-Chapin Company 


A geometric construction for ob- 
taining the gear centers is shown in 
the accompanying figure. Line AC 
is parallel to the pitch line of the 
rack and the distance DC is equal to 
the radius EF. Line AH is drawn 
similarly, and AG is the bisector of 
the angle formed. 

It is then required to obtain a point 
on the line AO that will be equi- 
distant from point F and line AC. 
Taking any point L, a circle is drawn 
tangent to the auxiliary parallel line. 
Drawing line FA, it intersects the cir- 
cumference of the auxiliary circle in 
two places, namely, at K and M, thus 
establishing the radii KL and ML. 

From F are drawn lines FG and 
FO parallel to KL and ML, these 
lines intersecting the bisector AO at 
G and O respectively, which points 
will be the centers of two circles, one 
cf which is shown, tangent to the 
racks and tangent to the pitch circle 
of the pinion. 

To prove this construction it is 





Proof of this simple construction for 

definitely locating the gear centers in- 

volves nothing more than proportions 
established by similar triangles 


merely necessary to show that GC 
equals GF. Triangles ALK and AGF 
are similar because GF and LK are 
parallel, hence AL: AG::LK:GF. 
Also triangles ALB and AGC are 
similar because LB and GC are paral- 
lel, hence AL:AG::LB:GC. _ But 
LK is equal to LB by construction. 
Therefore, in the two above propor- 
tions, three terms of one are re- 
spectively equal to the three terms of 
the other, and therefore the fourth 
terms are equal. Hence GE is equal 
to GD. 

Similarly it can be proven that a 
circle of radius ON will be tangent 
to the pinion circle and the pitch line 
of the racks. 


Lubrication of Ball Bearings 
H. E. ApAms 


Chief Engineer, The Nash Engineering Company 


Lubrication of a ball bearing motor 
is another problem in the application 
of ball bearings that does not seem 
to have been solved commercially. 
Oil would make an ideal lubricant if 
the operator could be depended upon 
to attend to this item properly, pro- 
vided further that the design of the 
ball bearing housing was such as to 
prevent the leakage of oil into the 
interior of the motor with resulting 
deterioration of the motor windings. 
The danger of improper attention, 
plus the expensive construction that 
must be used to properly retain the 
oil, has resulted in an almost uni- 
versal adoption of grease as a lub- 
ricant. 

As a general application on small 
motors that are on intermittent serv- 
ice, this has been generally satis- 
factory, but it is still a weak point in 
the life of a motor on such installa- 
tions and is quite generally unsatis- 
factory where continuous or heavy 


duty is expected of the motor. 

It is the fact that grease is oil plus 
a filler that gives it its advantages. 
But the filler may be the cause of 
other troubles that are generally over- 
looked, until the unit has been in the 
hands of the operator for some time. 
There are various types of fillers that 
are added to oils to give the body to 
the grease and unless extreme care 
is taken in the selection and control 
of the fillers used, it will result in 
damage to the bearings. Many bear- 
ings have been ruined even before 
they have been taken out of their own 
package or while in a motor that is 
still on the warehouse shelf. 

In some cases there is an acid con- 
tent in the filler that etches the bear- 
ing parts, thus spoiling their smooth- 
ness. In other cases the volatile 
constituents of the grease evaporate, 
leaving the pasty filler caked on the 
bearings so they may barely turn. 

Motor manufacturers recognize the 


shortcomings of grease as a lubricant 
and generally instruct the user to 
clean the bearing housing and bear 
ings of the old grease about every 
six months. Some advocate flushing 
the bearing with a cleaning fluid, 
using the plugged openings in the 
cartridge housing, while others advise 
disassembling the motor entirely, 
removing the bearings from the hous 
ing and thoroughly cleaning both 
the housing and the bearing with 
carbon tetrachloride or some other 
cleaning fluid. 

Such a situation is not satisfactory. 
In the factory extreme care is taken 
in the handling of the bearings and 
the grease to see that no particles of 
dust or dirt are allowed to get into 
the bearing assembly. But one can 
imagine the average care that would 
be given in the field in the process of 
completely disassembling the unit, 
cleaning and repacking with grease. 
The average individual does not 
realize the care that must be taken 
on high speed applications, partic 
ularly to see that dust does not get 
into ball bearings. 

Even manufacturers of motors or 
other mechanical equipment using ball 
bearings generally send the bearings 
that have become dirty in the process 
of their assembly back to the bear 
ing manufacturer to be washed and 
cleaned with their special equipment 
They consider it safer and better to 
depend upon this equipment for clean 
ing rather than doing it in their own 
works. 

When such precautions are neces 
sary the difficulty of obtaining a quiet 
assembly after these operations are 
performed in the field is quite 
apparent. 

Of recent years there have been a 
number of bearings brought on the 
market with special seals on one end 
of the bearing, the purpose of these 
seals being an additional seal for the 
retention of the lubricant in the bear- 
ing housing or, in some cases, to 
serve as the entire means of retaining 
the lubricant in the bearing housing 
and thus doing away with one bear 
ing cap. 

If the bearing manufacturer would 
build these bearings with a duplicate 
seal on the opposite side of the bear 
ing, thus furnishing the bearing with 
its own complete seal, the danger of 
getting dirt or grit into the bearing 
would practically be eliminated and 
the question of the lubricant fur- 
nished would be squarely up to the 
bearing manufacturer. The chief 
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reason such practice has not been 
generally adopted is probably because 
the bearing manufacturer has not 
found a grease that he can rely upon 
to pack in such a completely sealed 
bearing. It would seem that the study 
along these lines would be profitable, 
particularly to the ball bearing manu- 
facturers. 


The Cam Problem 


Although this solution of the prob- 
lem of the acceleration of the cam, 
presented in the October number of 
Product Engineering, does not give 
the exact result, it is sufficiently ac- 
curate for all ordinary purposes. The 
data for the problem is: 


crank radius = 1 in. 
2 = 3 in. 
r.p.m. = 20 


Contact point between cam and fol- 
lower is designated as /’, and C is 
the crankpin. 


SoLuTION By L. D. HAGENBOOK 


The following approximate form- 
ula can be used: 


2 2 2 
tom. e 


(ecos A + ——cos 24) 


a= - 
10,800 

ft. ‘sec. 
¢ = eccentricity or crank radius 


A = 6 = crank angle 


sec. 


From inspection, it is evident that 
the acceleration is maximum when the 
angle A equals zero. Hence 
Max. a 


r.p.m.? e 
= — e + — } ft./sec./sec. 
1,094 R 


Substituting the values of the prob- 
lem, we have 


Max. a 


20? l 
ieee ( os 
1,094 3 


= 0.488 ft. /sec./sec 





Another maximum occurs at Ad = 
180 deg. It is numerically equal to 


r.p.m.? e 
ay eae ¢ — — } ft./sec./sec. 
1,094 R 


The same result will be obtained 
by considering the combined acceler- 
ation due to the rotation of the crank- 
pin about the axis of rotation and 
about the point F. At the point of 
maximum acceleration, angle 9 equals 
zero, the r.p.m. of the line CF is 
20/3. This method is useful only in 
finding the acceleration at the maxi- 
mum and minimum points since the 
positions and angular velocities may 
be obtained from inspection. 





What Will Be the Deflection and Stress? 


F, B. FAULKNER 
International Nickel Company 


The accompanying sketch shows a 
§x14-in. hot-rolled Monel metal rec- 
tangular bar, bent into a semi-circular 
loop and welded rigidly to a frame. 
The problem is to calculate the fibre 
stress resulting from a load of 1,450 
lb., applied as indicated. The physical 
characteristics of the material are as 
follows: 


Yield point 12,300 Ib. per sq.in. 
Ultimate 

strength. 35,650 lb. per sq.in. 
Elongation in 2 in...55 per cent 
Modulus of elasticity 25,000,000 


One of these links was actually 
made and tested to destruction, but 
the figures obtained did not in any 
way check with the calculation. In 
order to determine if there are any 
methods of calculating the stresses in 
such a member, I wish to call this 





How can the deflection, yield point 
and breaking load be calculated? 


problem to the attention of readers of 
Product Engineering in order that 
they may submit calculations which 
can then be compared with the test 
results. 


DEFLECTIONS 





AN OLD CHINESE CUSTOM 


It develops that air-conditioning 
was an old Chinese custom. Accord- 
ing to Dr. Berthold Laufer, Orien- 
talist, Field Museum, Chicago, “In 
the Ming period, beginning in the 
fourteenth century, large braziers 
filled with ice were in summer use 
to cool houses.” 


COATINGS FOR ZINC 

Electroplated coatings of copper, 
brass, gold and silver tend to dis- 
solve readily into zinc at room 
temperatures and more rapidly at 
elevated temperatures. According 
to Steel, a coating of copper 0.0005 
in. thick may be absorbed com. 
pletely by a zine base after 10 days 
exposure at 100 deg. C. If there- 
fore a copper finishing coat is re- 
quired, it must be protected from 
absorption by a primary nickel coat. 
Thus far nickel has shown itself to 
be the most desirable primary coat 
ing for zinc regardless of final coat- 
ing to be applied. 


ACCURACY IN BATHS 


Manufacturers may be just as 
fussy about bath temperatures as 


certain people. General Electric 
Laboratory has one oil bath which 
must not vary by more than 0.007 
deg. from 77 deg. F. Cooling effect 
of water surrounding bath offset by 
incandescent lamps acting as heat- 
ing elements. Phototubes, actuating 
Thyratron tubes, turn lamps on or 
off as temperature level is disturbed. 


\ction of phototube hinges on 
Wheatstone bridge consisting of 
copper and manganin resistance, 


immersed in bath and balanced at 


77 deg. 


NO MORE CLASHES 


“We are approaching the time 
when we will no more tolerate a 
clash in color values or inartistic 
elements of design than we would 
permit clashes of mechanical parts 
of our apparatus.’”—Donald R 
Dohner, director, art-engineering, 
Westinghouse Electric & Mfg. Co. 


RUBBER IN AUTOMOBILE DESIGN 


Of the 8,459 parts in one current 
Chrysler, 296 of them are rubber. 
Total weight of the rubber, not in- 
cluding tires, is 143 lb., or 3.8 per 
cent of the total weight of the car. 
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Heavy equipment was shown on the second floor of Textile Hall 


Impressive Engineering Advances 


Tenth Southern Textile Exposition 


The Tenth Biennial Southern Tex- 
tile Exposition, Textile Hall, Green- 
ville, S. C., Oct. 17-22, proved to be 
smaller than the last one in number 
of exhibits, but there was an impres- 
sive amount of heavy machinery in 
continuous operation. The many 
exhibits of new textile-mill equipment 
made clear that we are passing 
through a period of great progress in 
manufacturing technology. 

A few examples will serve to indi- 
cate the general importance of the 
new equipment shown. Consider, for 
instance, the drawing frame fed with 
a sliver lap, the mechanically variable- 
speed spinning, the combination up- 
and-down twister, the warper run- 
ning at 900 yd. per min., the shuttle- 
changing loom running continuously 
during replacement of the filling and 
the electrically controlled constant- 
speed dye jig. 

The drawing frame exhibited by 
Saco-Lowell Shops utilizes a new 
“controlled draft” system of drawing 
which consists of an improved lap 
winder and a multi-roller drawing 
frame. The lap winder forms indi- 
vidual card slivers into compact laps 
containing sufficient stock to fill com- 
pletely a 12-in. roving can. The lap 
winder has been designed to reduce 
to a minimum the distance that the 
sliver travels while out of control. 
There is a stop motion at the back to 
insure the full number of slivers 


being up at all times. The machine 
is provided with five pairs of rolls, 
the back rolls having a coarse pitch, 
with coarse fluting, while each suc- 
ceeding line toward the front is pro- 
gressively finer with regard to fluting. 
The three top rolls nearest the front 
are cork covered and equipped with 
roller bearings. 

Mechanically variable-speed spin- 
ning, exhibited by Reeves Pulley Co.., 
elicited much interest from textile 
men. In this design as the bobbin 
increases in diameter and the angle 
between the traveler and bobbin 
changes, revolutions of the cylinder, 
front roll, and spindles are automati- 
cally increased at the current ratio to 
maintain a uniform tension on the 
yarn and thus produce a better qual 
ity. Speed is increased to 25 or 30 
per cent above the former constant 
speed. 

Saco-Lowell also exhibited an up 
and down twister designed primarily 
to provide high production per square 
foot of floor space. The most inter- 
esting feature of this dual-type 
twister is the principle of the revolv- 
ing creel bobbins. The creel or de- 
livery spindles revolve at the same 
speed as the receiving spindles which 
carry the bobbins of twisted yarn. 
Hence twist is inserted at two places 
in the yarn simultaneously. 

Barber Colman Company showed 
an improved automatic spooler and 


super-speed warper. The _ spooler 
differs from former types in that the 
knotter has been redesigned to oper- 
ate at higher speed and to tie knots 
with much shorter tails. The most 
noticeable improvement, however, is 
in the warper and creel. This ma- 
chinery, warping at 900 yd. per min., 
operates over-end from stationary 
yarn packages held in containers. 
The package containers in this new 
type of creel are moved into the in- 
side of the creel when they are empty, 
the outside positions being taken by 
other containers in which full yarn 
packages have been placed. This ar- 
rangement insures a minimum amount 
of time lost in creeling the warper. 

Without stopping or losing a pick, 
a new. shuttle-changing loom for 
rayon and fine cotton, designed by the 
engineers of Draper Corporation, was 
running on two-shade rayon, 150- 
denier both ways, with bobbin filling. 
A soft, easy pick, which largely elimi- 
nates sloughing-off, is obtained on 
this loom by the elimination of dag- 
gers and the use of a yielding reed. 

Typical of the present-day trend 
toward automatic electrical control of 
processes is a new constant-speed dye 
jig, shown in operation by Rice, Bar- 
ton & Fales, Inc. Each roll is driven 
by an individual motor; and while 
one motor is driving, the other acts 
as a generator to supply a supplemen- 
tary current. A strong beam of light 
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is directed along the edge of each roll 
toward a photo-electric cell, the latter 
reversing the operation of the ma- 
chine when the roll of cloth has run 
down to its last layers, permitting the 
light to strike the cell. 


Inches to Millimeters 


An American standard value for 
converting inches to millimeters was 
recommended by a general conference 
held under the auspices of the 
American Standards Association Oct. 
21. Representatives of 18 industrial 
groups having interest in precise 
measurements and methods of limit 
gaging were present. The conference 
unanimously recommended the con- 
version factor of “one inch equals 
25.4 mm.” to become the American 
Standard value for industrial use, re- 
placing for this purpose both the offi- 
cial ratio 25.40005 and the rounded 
value 25.4001 given in certain hand- 
books and tables. 

The official British ratio is 
25.399978, and the last precise experi- 
mentally determined value 25.399956. 
Thus the British official value is about 
one part in a million below, and the 
present American official value about 
two parts in a million above 25.4. 
British industry, through the British 
Standards Institution, adopted the 
value 25.4 for industrial use in 1930. 
This simple ratio has also been advo- 
cated by Continental European 
countries. 

Since the adoption of the conver- 
sion factor 25.4 by American industry 
will secure world-wide uniformity in 
conversion practice, the recommenda- 
tion adopted by the conference will 
be sent by the American Standards 
Association to all industrial groups 
concerned for written acceptance be- 
fore final approval as an American 
Standard is given by the American 
Standards Association. 


International Patent Exchange 


To stimulate trade between the 
United States and Germany and to 
counteract the damage to world trade 
caused by high tariff barriers, repre- 
sentatives of the A. G. fuer Amerika 
Interessen have incorporated Amer- 
ika-Interessen, Inc., in the United 
States. 

B. Lilienthal, president of the 
American organization, states that his 
organization will promote the ex- 
change of patents and processes. His 





engineers in Berlin have selected 
about 100 devices that seem suitable 
for immediate exploitation in this 
country. These include such widely 
different lines as machine tools and 
appliances, electrical devices, tempera- 
ture indicators and recorders, optical 
instruments, air-conditioning equip- 
ment, welding processes, steel house 
construction and household utensils. 


Designing for Welding 


The combined practical and theo- 
retical one-week course on “Designing 
for Welded Construction” offered by 
John Huntington Polytechnic Insti- 
tute, Cleveland, Ohio, in cooperation 
with The Lincoln Electric Company, 
will be repeated several times during 
the winter season. The course con- 





sists of a week’s intensive work, six 
days being spent in the operators 
training school of the Lincoln Electric 
Company. Each evening from 
Monday to Friday a lecture on de- 
signing for arc-welded construction 
is given at the Institute. 

Enrollment is limited to 30 men. 
Applicants must be college graduates 
in engineering or have equivalent 
practical experience. The course is 
planned for development engineers, 
machine designers, chief draftsmen, 
structural engineers and others in 
similar positions who are interested in 
improving their knowledge of design 
for welded construction. Further in- 
formation concerning the course and 
the dates on which it will be offered 
may be secured from Alfred Mewett, 
dean, John Huntington Polytechnic 
Institute, Cleveland, Ohio. 


Meetings 


A.L.E.E. 


American Institute of Electrical 
Engineers will hold its winter conven- 
tion in New York, N. Y., Jan. 23-27, 
1933. H. H. Henline, secretary, 33 


W. 39th St., New York, N. Y. 


A.S.M.E. 


The annual meeting of the Amer- 
ican Society of Mechanical Engineers 
is scheduled for the week of Dec. 5-8, 
New York, N. Y. In the program 
are three sessions arranged by the 
Applied Mechanics division as a Sym- 
posium on Working Stresses that 
promises to be of unusual value to 
designing engineers. The first ses- 
sion on Working Stresses covers 
strength theories and fatigue, con- 
taining four papers from well-known 
authorities. The second _ session 
covers stresses due to the effects of 
high temperatures, while the third 
session discusses stresses due to im- 
pacts, and closes with a summary of 
all the material presented, including 
suggestions on the choice of working 
stresses. Calvin W. Rice, secretary, 


29 W. 39th St., New York, N. Y. 


M.LR.I. 


Malleable Iron Research Institute 
will hold its annual meeting in Cleve- 
land, Ohio, Dec. 14. Robert E. 


Phelps, secretary, 1820 Union Trust 


Bldg., Cleveland, Ohio. 


S.A.E. 


The annual meeting of the Society 
of Automotive Engineers will run 
through the week of Jan. 23-26, 
Book-Cadillac Hotel, Detroit, Mich. 
The annual dinner of the Society will 
be held at the Hotel Pennsylvania, 
New York, N. Y., the evening of Jan. 
12, 1933. John A. Warner, secretary, 
29 W. 39th St., New York, N. Y. 


Exhibitions 


National Exposition of Power & 
Mechanical Engineering, Grand Cen- 
tral Palace, New York, N. Y., Dec. 
5-10. 


Joint Trade Show, Motor & Equip- 
ment Manufacturers Association and 
National Standard Parts Association, 
Convention Hall, Detroit, Mich., 
Dec. 5-10. 


National Automobile Show, Grand 
Central Palace, New York, N. Y.., 
Jan. 7-14, and Chicago, IIl., Jan 28- 
Feb. 4, 1933. The Automobile Salon 
will not be held this year. 


Fourteenth Exposition of Chemical 
Industries has been postponed to 


Dec. 4-9, 1933. 
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Engineers 
and their 


Activities 


HeRACLIO ALFARO, until recently 
vice-president and chief engineer of 
the F. W. Steere Co., Pontiac, Mich., 
is now acting in the capacity of con- 
sultant at the Guggenheim School of 
Aeronautics, Massachusetts Institute 
of Technology, Cambridge, Mass. 


WILLIAM BARDENHEUER, formerly 
chief engineer, Brunswick-Kroeschell 
Co., Chicago, Ill., is now a member 
of the design department, Carrier 
Engineering Corp., Newark, N. J. 


W. J. BAUMGARTNER has resigned 
as chief engineer, Garford & Relay 
Motors Corp., Lima, Ohio. 


P. C. CLARKE, formerly in charge 
of spring design, Philadelphia works, 
General Electric Co., has been given 
charge of the engineering and re- 
search departments, Hunter Pressed 
Steel Co., Lansdale, Pa. 


J. E. Cuttrney, Bethlehem Steel 
Co., Bethlehem, Pa., has been elected 
vice-president for engineering of the 
National Safety Council, Chicago, 


Ill. 


CHARLES S. DAHLOQuUIST has been 
appointed executive engineer on 
rubber-tire rail-car development, 
Edward G. Budd Mfg. Co., Philadel- 
phia, Pa. 


FRANK S. Davis has resigned as 
chief, engineer, Austin Mfg. Co., 
Harvey, IIl. 


Dr. Cotin G. FINK, inventor of 
chromium-plating and professor of 
electro-chemistry at Columbia Uni- 
versity, has been granted a patent 
for electroplating tungsten from 
water solutions of the metal salt. 





\ 





Aa f 


Dr. W. D. Coolidge 





J. E. Culliney 





Dr. W. R. Whitney 


J. B. FisHer, chief engineer, 
Waukesha Motors Co., Waukesha, 
Wis., has been elected a director of 
the company. 


ALFRED A. GASSNER has been ap- 
pointed chief engineer of the Zap 
Development Corp., Baltimore, Md., 
subsidiary of North American Avia- 
tion. Mr. Gassner was formerly an 
independent consulting aeronautic 
engineer in New York, N. Y. 


WaLtTeR M. Hartunc, formerly 
aeronautic engineer, Granville Bros. 
Aircraft, Inc., Springfield, Mass., has 


been appointed dean of aviation, 
Beckley College, Harrisburg, Pa. 


FRASER JEFFREY, electrical engi- 
neer, Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis., has been elected 
president, Engineers’ Society of Mil- 
waukee. 


Ropert P. F. Lippert has re- 
signed as chief engineer, Motor Im- 
provement Inc., Chicago, IIll., to 
become assistant to the chairman, 
Hat Corp. of America, New York, 
N. Y. 


C. H. MARSHALL, formerly a mem- 
ber of the technical staff, Bell Tele- 
phone Laboratories, is now materials 
engineer, Lucius Pitkin, Inc., New 


York, N. Y. 


S. H. Mortensen has been ap- 
pointed engineer in charge of all 
alternating current design, Allis- 
Chalmers Mfg. Co., Milwaukee, 
Wis., to succeed the late R. B. 
WILLIAMSON. 


WILLIAM GILES NEwTON, until re 
cently president of the Newton Die 
Casting Corp., New Haven, Conn., 
has established offices at 151 Court 
St., New Haven, Conn., as a consult- 
ing engineer, with staff, specializing 
in die-casting and die-casting equip- 
ment. 


A. R. Peterson, until recently 
chief engineer, New England Wire 
Machinery Co., has been placed in 
charge of sales and engineering, wire 
mill and stranding machinery depart- 
ment, Thomson-Gibb Electric Weld- 
ing Co., Lynn, Mass. 


GLENN E. Weist, formerly sales 
engineer, Harnischfeger Co., Mil- 
waukee, Wis., has been placed in 
charge of engineering of the Kron 
Co., Bridgeport, Conn. 


Dr. Witiis RopNEY WHITNEY, 
organizer and for 32 years director 
of the General Electric Research 
Laboratory, Schenectady, N. Y., 
retired from that position on Nov. 1. 


He is succeeded by Dr. WILLIAM 
Davip COOLIDGE, senior associate 
director of the laboratory. Dr. 


Whitney continues as vice-president 
in general charge of research. 


C. Harotp WItts, formerly chief 
engineer, Ford Motor Company, is 
reported as working on a rotary 
overhead valve design for Cadillac- 
LaSalle. 
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Tomkins-Johnson “Spiral-Flo” 
Pump 


Designed to handle either water or 
oil or any combination of the two efh- 
ciently and is claimed to be unaffected 
by grit, chips or other foreign mat- 





ter. Ball bearings protected by stand- 
ard seals. Alemite pressure lubrica- 
tion fittings throughout. There being 
no appreciable back pressure, relief 
valve claimed unnecessary. No check 
valve. Pump needs priming only 
when first installed. Cap to which 
discharge connection is attached may 
be rotated to any desired position on 
housing. Supplied with 4 in. intake 
and 3 in. outlet to provide seven gal- 
lons per minute capacity at 1,000 
r.p.m. and 14 gallons per minute ca- 
pacity at 1,725 r.p.m.; or with one 
inch intake and one inch outlet to pro- 
vide 31 gallons per minute at 1,725 
r.p.m. Dimensions: Length overall 
8§ in.; height to top of outlet 74% in. ; 
base to centerline 3% in. Tomkins- 
Johnson Co., Jackson, Mich. 


Kinney Disk-Actuated Spiral 
Clutch 


Or cutoff coupling, has for its driv- 
ing mechanism a spiral band contract- 
ing on to a driving hub, the band 
being actuated by a flat asbestos-faced 
Power 


friction disk. transmitted 





wholly by spiral band, sole duty of 
flat friction disk being to contract 
spiral. It is claimed that wear of 
spiral does not affect adjustment. 
Shifter sleeve or cone type. All parts 
of shifter mechanism subject to wear 
are heat-treated steel. Features listed 
by manufacturer: small diameter and 
shaft space requirements for horse- 
power transmitting capacity; high 
speed ; fully inclosed, smooth exterior, 
dust-proof construction; single point 
adjustment; furnished for either dry 
or lubricated friction surfaces. Avail- 
able in three sizes ranging from 3 to 
18 hp. per 100 r.p.m. Kinney Mfg. 


Co., 3541 Washington St., Boston, 
Mass. 


“Automatic” A. C. Slow- 
Acting Relay 


In “dashpot” type, designed for 
110 volt, 60 cycle a.c. operation. In- 
terval from closing of coil circuit to 
operation of spring contacts adjust- 
able from approximately 1 second to 





14 minutes. Relay coil connected in 
series with a 2 mfd. condenser ; draws 
current of approximately 4 amp. 
Claimed that spring contacts can 
safely carry up to 4 amp. non-induc- 
tive load at voltages up to 50 volt. 
Automatic Electric Co., 1033 W. Van 
3uren St., Chicago, Ill. 


Allegheny “Metal Clad” Steel 


Recent development whereby stain- 
less steel and plain carbon steel are 
combined in ingot and rolled to- 
gether. Resultant material is solid 
sheet or plate with 18-8 “stainless” 
surface to depth of 20 per cent. Two 
steels indissolubly bound together, 
protracted tests having proved that 





bond is unaffected by differences in 
coefficients of expansion. Will sell 
at base price one-half that of solid 
stainless sheets. Since mild steel 
makes up 80 per cent of the sheet, it 
is comparatively easy to fabricate. 
Primary use will be in places where 
corrosion resistance on one side of 
the sheet is all that is required and 
where exceptional tensile strength of 
solid alloy and its high degree of heat 
resistance are not specially demanded. 
Sheets also available in proportion of 
10 per cent chromium nickel alloy, 
instead of 20 per cent, in combined 
gage heavier than 0.0625 in. Process 
licensed under Ingersoll patent No. 
1,868,749. Allegheny Steel Co., 
Brackenridge, Pa. 


“Rotary” Connector 


An intermediate electrical rotary 
contact intended for use between any 
standard attachment plug cap and 
convenience outlet. Through swivel- 





ing construction, it allows cord to 
turn freely, adjusting itself and thus 
avoiding twisting. Made of Bakelite. 
Rotary Electric Co., Galesburg, II. 


EC & M Rotating Cam 
Limit Switch 


For control circuits only, 600 volts 
or less, a.c. and d.c. Designed to con- 
trol functions of magnetic contactor 
controller in accordance with pre- 
determined operation cycle. Sta- 
tionary silver-faced contacts mounted 
on two formica terminal boards. 
Pivoted arm fitted at one end with 
movable contact bar normally held 
against stationary contact by com- 
pression spring. Steel roller attached 
to other end of arm. Formica cams 
engage rollers and open contacts 
thereby assuring positive action. Each 
cam assembled on Timken-mounted 
shaft between two large steel washers. 
Adjacent sets of cams and washers 
separated by steel tube spacers. Com- 
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plete assembly of cams, washers and 
spacers held between fixed collar at 
one end of shaft and heavy helical 
spring compressed by large clamp nut 





at other end. Since accompanying 
photograph was taken, this nut re- 
placed with large 5-in. nut equipped 
with radial slots for screw driver ad- 
justments. The Electric Controller & 
Mfg. Co., 2700 E. 79th St., Cleve- 
land, Ohio. 


“Phillie Gear’ Vertical 
MotoReduceR 


Combines motor and gear appa- 
ratus in single housing. All gears of 
heat-treated nickel steel with helical 
cut teeth; all bearings of anti-friction 
type. Slow speed shaft mounted on 
over-size Timken roller bearings so 
spaced as to compensate for upward 
or downward thrust, to take care of 
any side whip of extended vertical 





shaft and to eliminate use of step 
bearing. Vertical model ‘Moto- 
ReduceR” available in single, double 
and triple types with ratios up to 
450:1; can be furnished with stand- 
ard open type or totally inclosed fan 
cooled motors, polyphase and single 
phase. Also available with d.c. mo- 
tors up to 10 hp. Philadelphia Gear 
Works, Philadelphia, Pa. 


Opex Slide Rule Color 
Match Guide 


A patented device designed to 
match almost any color whether new 
and bright or old and faded. Three 
hundred color matches possible in 
complete range of shades from light 
to dark in each color family. If, for 
example, color to be matched is gray, 





select gray card containing all shades 
and variations of gray. Slip celluloid 
mask over card and place it against 
color to be matched. Slide celluloid 
mask up and down until chip on card 
is found to match exactly. To find 
mix of color reverse card without 
moving celluloid mask. Here find 
exact formula. Along with mixing 
directions will be found two sug- 
gested trim colors. The Sherwin- 
Williams Co., 101 Prospect Ave., 
N. W., Cleveland, Ohio. 


G.E. Magnetic Switches 


Full voltage starters for squirrel- 
cage induction motors now available 
for all sizes up to 500 hp., all con- 
forming to N.E.M.A. requirements. 
Switches include new thermal over- 
load relays which follow more closely 
the heating characteristics of the 
motor. Relay heaters on first four 
sizes now interchangeable as regards 
mounting dimensions. Inclosing cases 
similar in appearance; all forms 
available in cast iron or boiler plate 
case for installation in dusty or damp 
atmospheres. Any magnetic switch 
in the line obtainable in form suitable 
for oil immersion where installation 
atmosphere is corrosive. Explosion- 


proof switches approved by the 
Underwriters, available for Class l, 
Group D, hazardous conditions. 

Combination switches using a mag- 
netic switch and a fusible or non- 
fusible motor circuit switch have been 
augmented by a device rated 25 hp., 
220 volts, and 50 hp., 440 to 550 
volts, and using same thermal over- 
load relays mentioned above. 

New ratings size 2 and size 3 mag- 
netic switches: Size 2—15 hp., 220 
volts, 25 hp., 440 and 550 volts. Size 
3—25 hp., 220 volts; 50 hp., 440 or 
550 volts. General Electric Co., 
Schenectady, N. Y. 


Hoskins-Chromel “Slide Rule” 


A pocket-size device 34x64} in., de- 
signed to assist engineers in selecting 
right electric heating unit for given 
set of conditions. Knowing length of 
space available for unit, and arbor 
size, engineer estimates wattage re- 
quired. He then adjusts slide so that 
estimated wattage, current, and cold 
ohms appear in slot. By direct read- 
ing, he then selects right length and 
diameter Chromel “A” wire to suit 
conditions. Slide rule designed only 
for 110 volt a.c. or d.c. calculations. 
Hoskins Mfg. Co., Detroit, Mich. 


“Square D” Type C Industrial 
Switches 
Among major improvements 
claimed are larger boxes, positive 
quick-make and quick-break operat- 
ing mechanism and positive pressure 





fuse clips. 


Type C 
equivalent of the Type A line, but 
without keyed interlocking. 
ities: 30 to 600 amp., 250 volt; 30 to 
200 amp., 575 volt, fused or unfused. 


switches the 


Capac- 


Announced simultaneously with 
the above is a new general service line 
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of industrial safety switches. Ca- 
pacities: 30 to 400 amp., 250 and 
575 volts, fused or unfused. Switches 
rated above 30 amp. quick break only. 
The Square D Co., Detroit, Mich. 


Crane No. 981 Inverted Open 
Float Steam Traps 


For draining condensation from 
small steam-heated units, such as 
garment presses, jacketed kettles, 
heating coils, unit heaters, coffee urns, 
etc. In operation, condensation flows 
upward into trap until body is full. 
Air and other non-condensible gases 
entering trap pass through small vent 
hole at top of float and collect at top 
of body. Float being inverted is not 
buoyant as long as steam does not 
enter and, therefore, remains at 
bottom of body, holding valve open 
and allowing condensation and air to 
be discharged continuously. When 





flow of condensation stops, steam 
enters trap and displaces water in 
float, which then becomes buoyant 
and rises, closing valve and stopping 
further discharge. It is claimed that 
the cycle of operation is practically 
instantaneous and eliminates any pos- 
sibility of wiredrawing valve. Avail- 
able in sizes, 4, } and 1 in. for steam 
pressures up to 150 lb. Crane Co., 
836 S. Michigan Ave., Chicago, III. 


Friez Insertion-Type 
Humidistat and Thermostat 


Designed for air-conditioning ap- 
plications where sensitive elements 
must be inserted into ducts, pipes, 
cabinets, drying machinery, ovens, 
incubators, etc., while retaining ad- 
justment facilities from without. 
Flange-type mountings provided; 
adjustment pointers accurately cali- 
brated in relative humidity and dry 
bulb temperature. Human hair hy- 
groscopic element claimed to be in- 
stantaneous in sensitivity and to 


control within 1 per cent differential 
at any desired setting. Thermostatic 
bi-metal element claimed to control 
within 1 per cent differential also. 
Electric contacts will carry 25 watts 
on voltages up to 110. May be ar- 
ranged to make either single pair of 
contacts at low or high conditions or 
to operate on three wire system. 
Humidistat element which has full 
range of operation from 20 to 100 per 
cent relative humidity will operate 
without damage at temperatures up 
to 175 deg. F. Julien P. Friez & 
Sons, Inc. (division of Bendix Avia- 
tion Corp.), Baltimore, Md. 


Armco Enameling Iron 


To be known as “Crystal Etched,” 
manufactured especially for porcelain 
enameling. Characteristics listed by 
manufacturer: special finish provides 
better adhesion between enamel and 
metal which is of same analysis as 
regular grade of Armco enameling 
iron; greater resistance to chipping 
and breaking ; improved reboiling be- 
havior; reduction of imperfections, 
such as black specks. The American 
Rolling Mill Co., Middletown, Ohio. 


Leland Capacitor Motors 


All designated as Type K. Form 
KA has rigid foot mounting, and 
form KAT cradle rubber spring 
mounting as shown in illustration. 
Designed for refrigerators, oil bur- 
ners, stokers and similar services. 
Capacitor box containing auto trans- 
former-condenser unit fastened to top 





of motor. The start to run change- 
over is accomplished by a specially 
designed mechanical switch. Avail- 
able in 4, } and 4 hp. ratings. The 
Leland Electric Co., 1501 Webster 
St., Dayton, Ohio. 


Ohio Air-Conditioning Motor 


Designed to operate a fan for an 
air conditioner of room size. Charac- 
teristics listed by manufacturer: ex- 





ceptionally silent; ample magnetic 
cross-section; machine work to close 
tolerances; rigid cast-iron frame; 
rotors ground to exact air gap and 
dynamically balanced; bearings 
reamed and diamond point bored and 
burnished; accurately ground shafts 
to prevent slap ; wool-packed lubricat- 
ing system of ample capacity provid- 
ing for recirculation and filtering of 
oil; springs to prevent end slap; 
proper selection of rotor and stator 





slot combination ; correct squirrel cage 
resistance ; right rotor twist ; capacitor 
start and run to avoid use of start 
switch which might make noise at 
start or stop; speeds of motors illus- 
trated 840 r.p.m. Current require- 
ments 55 to 60 watts; other speeds 
available. For installation in a popu- 
lar air-conditioner, the motor is sup- 
ported by leaf springs on a steel frame 
which in turn is vibration-insulated 
from cabinet by means of soft rubber 
washers. The Ohio Electric Mfg. 
Co., 5900 Maurice Ave., Cleveland, 
Ohio. 


Allen-Bradley Bulletin 609 Switch 


A compact manually operated 
switch for starting and stopping small 
a.c. motors and to give overload pro- 
tection. Two overload relays. Trip- 
ping of either relay opens contactor 
and completely disconnects motor 
from line. Can be reset without 
opening, switch cabinet. Simple 
safety lock permits locking switch in 
open position. Claimed that double- 
break, silver to silver contacts elim- 
inate need for flexible connectors and 
reduce maintenance. Available in 
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two sizes: Size 1, 3-pole, for self- 
starting, single-phase motors up to 
1 hp., 110 volts, and 2 hp., 220 volts, 
and polyphase motors up to 2 hp., 
220, 440 and 550 volts; Size 2, 3- and 
4-pole, rated at 5 hp., 220 volts, and 
74, hp., 440 and 550 volts, for 2- and 
3-phase motors. The Allen-Bradley 
Co., 1311 S. First St., Milwaukee, 
Wis. 


National “Spider-Grip” Oil Seal 


Takes its name from five lugs which 
lock both leather and spring in place, 
maintaining permanent seal. All ele- 
ments fully protected yet easily visible 
for inspection. Seal consists of metal 
case, spiral tension spring, and leather. 
Inner wall, integral with lugs, is 
press-fit into outer wall integral with 
base, forming double-wall case to re- 
inforce unit’s rigidity and permit 
driving to tight fit without danger of 
distortion. Available in complete 





line of standard sizes; special sizes 
made to. specifications. National 
Motor Bearing Co., Inc., 460-470 


Natoma St., San Francisco, Calif. 


Crane Nos. 212-P Globe and 
214-P Angle Valves 


A new line of brass union bonnet 
valves with plug-type seats and disks 
for 250 lb. steam service. It is 
claimed by manufacturer that for 
steam service under severe throttling 
conditions it has been demonstrated 
that valves made with plug-type disks 
and seats will give longer and more 
satisfactory service than conventional 
design with ball-shaped disks and flat 
beveled seats. Large area of contact 
in plug-type provides added resistance 
to wiredrawing and tends to overcome 
harmful effects of foreign matter 
lodging on seating surfaces. Also 
claimed that plug-type valves provide 
more accurate regulation because ef- 
fective area through seating surfaces 
increases at constant rate as disk is 





Both globe and 


seat. 
angle valves available in sizes from 


lifted from 


4 in. to 3 in. inclusive. Crane Co., 
836 S. Michigan Ave., Chicago, Ill. 


Goodrich “Acidseal”’ Paints 


Having as a base a commercial 
form of rubber isomer, developed by 
the Goodrich laboratories. Char- 
acteristics. listed by manufacturer: 
exceptional adhesive properties ; paint 
dries in one hour to a hard, firm film 
but retains elastic and chemically re- 
sistant properties of rubber and pro- 
vides protective coating that mini- 
mizes corrosive action of acids, alka- 
lies and chemical fumes; film not 
water absorbent. The B. F. Good- 
rich Rubber Co., Akron, Ohio. 


Cutler-Hammer Explosion-Proof 
Control 


In new, air-break, two-pole, man- 
ual control, d.c. type, approved and 
rated “permissible” by U S. Bureau 
of Mines. Includes thermal overload 
and low-voltage protection. Main 
line fuse built directly into cast iron 
case with screwed on cover. When 
tripped, overload is reset by outside 
operating lever. Rating: 4 hp. at 230 
volts, and 5 hp. at 550 volts. Cutler- 
Hammer, Inc., 296 N. 12th St., Mil- 
waukee, Wis. 





Crouse-Hinds Type FLDC 
“Condulets” 


Thermally operated for manual 
control and automatic protection of 
small motors. Single or double pole. 
These explosion-proof “Condulets” 
inclose thermally or manually oper- 
ated Sentinel appliance breaker and 
are for use in addition to protec- 
tive devices required by National 
Electrical Code. Not intended for 
protection against short-circuit but 
rather against sustained overloads, 
including stalled rotor currents. Can- 
not be used as branch circuit protec- 





tion. May also be used as switches 
for control of lights, heater circuits, 
or small motors. Threaded covers 
made of an aluminum alloy. Oper- 
ating shafts, screws, etc., of stainless 
steel. Standard finish is cadmium- 
galvanized. Rating: 1.75 amp. for 
125 d.c. or 230 a.c., to 14 amp., 32 
d.c. Crouse-Hinds Co., 


i £ 


Syracuse, 


Pyranol 


A new synthetic liquid insulator, 
claimed to have advantages of min- 
eral oil insulating and cooling 
medium for electric equipment and in 
addition to be non-inflammable and 
non-explosive. Produced in different 
forms for different purposes, all being 
synthetic organic dielectrics of vary- 
ing physical and electrical properties 
but all having a high dielectric con- 


as 


stant. Chemically stable and oxida- 
tion resisting. Demulsifies or sepa- 
rates from water. Characteristics 


of typical form of insulator: 
Color Water-white 
3urning point .... None 
Viscosity (Saybolt) 40sec. (37.8 deg. C.) 
Pour point (A.S.T.M.). Minus 30deg.C. 
Dielectric constant 5 
Since it is a solvent for some mate- 
rials, any apparatus must be designed 
especially for its use. General Elec- 
tric Co., Schenectady, ae 2 
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New Books and Publications 


“Motion and Time Study” 


Allen H. Mogensen, assistant editor, 
Factory and Industrial Management. 
226 pages, 53x9 in. Clothboard covers. 
Published by McGraw-Hill Book Co., 
Inc., 330 W. 42d St., New York, N. Y. 
Price, $2.50. 

Claiming no originality for any of 
the material, the editor presents 16 in- 
teresting chapters on Motion and Time 
Study in its different phases. After two 
chapters more or less introductory, he 
discusses the process chart and in the 
succeeding chapters considers time 
study, rate setting, motion study, the 
application of the moving picture 
camera, time meter and similar devices 
to motion study and machine perform- 
ance. One interesting chapter deals 
with the relatian of motion study to 
machine design, tool design and safety. 


“The New Necessity” 


Charles F. Kettering and Allen Orth. 
124 pages, 5x74. Bound in cloth boards. 
Published by The Williams & Wilkins 
Co., Baltimore, Md. Price $1. 

The title gives no clue to the content 
of this beautifully bound little book, 
and it is necessary to say that it covers 
“the highlights in the evolution of the 
motor car.” Since Mr. Kettering is 
who he is, the head of General Motors 
Research, he stresses the part that re- 
search has played in automotive de- 
velopment and refinement. The non- 
automotive engineer and designer will 
find suggestions in this non-technical 
exposition which he may wish to adopt 
in his own line of work. Chapter VII, 
“The Corrosion Mystery,” and Chap- 
ter IX, “Standardization,” will be found 
well worth the reading. 


Ball Bearings 

New Departure Mfg. Co., Bristol, Conn. 
Loose-leaf bulletin No. 200 FE illustrates 
and describes application of ball bearings to 
mine car wheels and sheave mountings. 
Table of Contents of the “F. E. Edition” 
of New Departure Engineering Informa- 
tion has been revised to October, 1932. 


Bolts, Nuts & Screws 


Clark Bros. Bolt Co., Milldale, Conn. 
Catalog No. 32 entitled “Bolts, Nuts & 


Screws Since 1854” is an 88-page hand- 
book of Clark products. It includes several 
pages of illustrations showing special and 
odd-shaped bolts. 


Bronze Welding Rod 


The Linde Air Products Co., 205 E. 42nd 
St., New York, N. Y. “Oxweld No. 25 M. 
3ronze Patented Welding Rod” is a 20- 
page booklet describing the physical and 
welding characteristics of this new rod for 
joining steel, brass and bronze. 


Chains 


Link-Belt Co., Indianapolis, Ind. Publi- 
cation No. 1192 entitled “Steel Chains” is 
an illustrated 144-page catalog in which in- 
formation on the older chains is brought 
up to date and many new and useful sizes 
are offered for the first time. 


Clutch Couplings 


Engineer’s Specialty Co., 549 W. Ran- 
dolph St., Chicago, Ill. A new catalog de- 
scribes Columbia one-way, free-wheeling 
clutches as recently purchased from the 
Columbia Industrial Machinery Co. 


Elapsed Time Indicator 


Automatic Switch Co., 6420 E. Lafayette 
Ave., Detroit, Mich. A letter-size leaflet 
describes Type “SM” elapsed time indi- 
cator designed primarily for indicating 
length of time a feeder circuit is de- 
energized. 


Electric Immersion Unit 


Harold E. Trent Co., 618-640 N. 54th 
St., Philadelphia, Pa. Leaflet TB-30, page 
7, describes Trent electric immersion units 
for heating oil. 


Electric Switches 
The Trumbull Electric Mfg. Co., Plain- 
ville, Conn. Circular No. 99 is entitled 
“A New Quartette in the ‘R.B.’ Family.” 
It describes additions to the line of R.B. 
industrial switches. 


Leather Belting 


Alexander Bros., Inc., 14 South St., Phil- 
adelphia, Pa. Catalog A-103 is, as its sub- 
title says, a compilation of “Modern Engi- 
neering Data on Leather Belt Drives.” 

Graton & Knight Co., 356 Franklin St., 
Worcester, Mass. “Research Leather Belt 
Rating Tables for Economical Power 
Transmission” appears in a second and 
amplified edition. 


Locking Nut 
Bayonne Bolt Corp., Bayonne, N. J. A 


four-page leaflet describes “the Extruded” 
locking nut. 


Micarta 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. A 24-page publication en- 
titled “Micarta, a Decorative Material for 
Buildings” shows color reproductions of 
architectural applications which may be 
adapted to product design. 


Motor Pulley 


Reeves Pulley Co., Columbus, Ind. Cat- 
alog V-200 is the first complete catalog 
of the Reeves Vari-Speed motor pulley. It 
includes complete engineering data and 
photographs of typical applications. 


Nickel Cast Iron 
The International Nickel Co., Inc., 67 





Wall St., New York, N. Y. “Handy Alloy 
Composition Chart” tells at a glance the 
composition and treatment for obtaining 
improved properties in 49 types of com- 
monly used iron castings. 


Nickel Silver 


The Riverside Metal Co., Riverside, N. J. 
“Riverside Nickel Silver” is a 32-page cat- 
alog describing the entire line of sheets, 
wire, rods, strips and circles and their 
physical characteristics. 


Packings 
The Garlock Packing Co., Palmyra, 
N. Y. Catalog B-1932 is a 160-page cloth- 


bound publication printed in color and 
covering the entire line of Garlock pack- 
ings plus new engineering data. 


Pipe Fittings 


The Parker Appliance Co., 10320 Berea 
Road, Cleveland, Ohio. Catalog No. 34 is 
a 40-page file-size publication describing 
“Innerseal” threadless fittings for copper 
pipe and tube. 


Resistor Charts 


Ohmite Mfg. Co., 636 N. Albany Ave., 
Chicago, Ill. A new parallel resistor chart 
eliminates calculations for the installation 
of resistors in parallel. Through its use it 
is possible to obtain 15,006 combinations of 
resistance values from the 123 different 
values of resistance units carried in stock 
by this company. Stock List No. 8 is 
also available. 


Springs 


Wickwire Spencer Steel Co., 41 E. 42nd 
St., New York, N. Y. The 48-page book 
entitled “Springs” is just what its sub- 
title implies, “a treatise on springs, wire 
forms and spring wires.’ Hitherto unpub- 
lished data on springs and spring wire are 
included. 


Tension Regulators 
Reliance Electric & Engineering Co., 
Cleveland, Ohio. Bulletin 602 describes the 
Reliance constant-tension drive for appli- 
cation to any process requiring constant 
tension in material being wound onto or 
unwound from a reel. 


Thermometers 
C. J. Taglhbue Mfg. Cau, Park and 
Nostrand Aves., Brooklyn, N. Y. Bulletin 


No. 1040 announces the new Tag minature- 
size recording thermometer and a new 
square-case dial-indicating thermometer. 


Timestarters 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. Leaflet No. L. 20554 de- 
scribes heavy-duty timestarters for con- 
stant-speed d.c. motors. 


Zinc 


The New Jersey Zinc Co., 160 Front 
St., New York, N. Y. “Horse-Head Zinc 
for Die-Castings” describes physical char- 
acteristics and illustrates applications of 
Zamak die-casting zinc alloys. New data 
on the effect of aging treatments on tensile 
strength, impact strength and dimensions 
are here published for the first time. 
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Hardness Conversion Chart 
Based on Bureau of Standards Research Paper No. 185 


The chart on the following page shows the re- 
lation between the Brinell hardness scale and the 
Rockwell hardness scales for steels. It has been 
prepared from data contained in Research Paper 
No. 185 published by the Bureau of Standards, and 
represents the latest information available on this 
subject. 


For a better understanding of the chart, it may 
be well to give a brief description of the methods 
of making these hardness tests. In the Brinell test 
a hardened steel ball 10 mm. in diameter is pressed 
with a‘load of 3,000 kg. into the surface of the 
specimen under test, and the diameter of the im- 
pression made by the ball is measured with the aid 
of a special microscope. The Brinell number is 
then obtained by dividing the load in kg. by the 
area of the impression in sq.mm. (in practice ob- 
tained directly from tables), there being a scientific 
basis for the use of this ratio as a measure of hard- 
ness. 


In the Rockwell hardness testing machine the 
depth of penetration of the indenting tool under 
specified loads is the basis of the hardness number, 
which is read directly on a dial and which bears a 
relation to the penetration. The B number is ob- 
tained using a load of 100 kg. on a ys-in. diameter 
steel ball. This test is suitable for steels of mod- 
erate hardness but is unreliable for the harder 
steels. For the latter, the C number should be 
used, which is obtained with a _ cone-pointed 
diamond as the indenting tool, subjected to a load 
of 150 kg. 


In using this chart it should be borne in mind 
that owing to the differences in the methods of 
making the Brinell test and the Rockwell test, the 
readings obtained are affected in different ways by 
variations in the physical properties of the samples 
tested. Hence there can be no exact and constant 
relation between the hardness numbers in the differ- 
ent systems. It should be obvious, for example, that 
the Brinell test gives the hardness of the material 
lying close to the surface, while the Rockwell C 
test, owing to its greater penetration, gives an indi- 
cation of the hardness of material lying at a greater 
depth; hence the relation between the two hardness 
numbers for a sample in which the hardness varies 
with the depth will not be the same as for a sample 
of uniform hardness throughout. For this and other 
reasons, the conversion of hardness numbers from 
one system into another cannot in general be exact; 
the error may in some cases be as much as ten per 
cent, although ordinarily it would be much less. 


It will be noted that the chart also shows the re- 
lation between the ultimate strength of steel and its 
Brinell hardness. Theoretically this relation is 
exact, and the ultimate strength would be directly 
proportional to the Brinell number, were it not for 
deformation of the hardened steel ball and other 
factors. In practice, however, it is found that there 
is considerable variation in tensile strength cor- 
responding to a given hardness, and the information 
is incorporated in the chart only to give the user 
an approximate idea of the strength. The maximum 











REFERENCE BOOK SHEET 


deviation of the tensile strength from the value 
shown on the chart will not exceed 20 per cent in 
any case, when used with commercial ranges of 
carbon and alloy steels. For other metals and al- 
loys the relation between hardness and strength 
is less consistent. It might be explained here that 
the curved line on the chart showing this relation 
does not correspond exactly with any of the formu- 
las given by the author of the paper above referred 
to, but represents the efforts of the present writer 
to fit a curve to the plotted data of the original 
tests. 


To illustrate the use of this chart, let us assume 
we wish to find the Rockwell hardness correspond- 
ing to a Brinell hardness of 400. Referring to the 
chart, we first locate the 400 mark on the vertical 
scale at the left, which is the Brinell hardness. 
Then tracing horizontally across the chart to the 
curved line marked “Rockwell C—Brinell” and 
thence downward from the intersection to the upper 
of the two scales at the bottom of the chart, we 
find the corresponding Rockwell C hardness to be 
42.5. If we prefer to use the Rockwell B scale, we 
would trace horizontally from the 400 Brinell read- 
ing to the intersection with the curved line marked 
“Rockwell B—Brinell,”’ thence downward to the 
lower of the two scales at the bottom of the chart, 
and find the corresponding hardness on the 
Rockwell B scale to be about 112. It should be 
borne in mind that this conversion is not 100 per 
cent accurate. 


The use of the chart in finding the ultimate 
strength is equally simple. If the Brinell hardness 
is known, it is only necessary to trace horizontally 
from the value of hardness found on the vertical 
scale at the left to the intersection with the curved 
line marked “Brinell—UlItimate Strength,” thence 
upward to the strength scale at the top. If, how- 
ever, only the Rockwell hardness is known, it is 
necessary to enter the chart at the bottom, tracing 
upward from the proper value on the B or C scale, 
as the case may be, to the corresponding Rockwell- 
Brinell conversion line, thence horizontally to the 
“Brinell—UlItimate Strength” line, thence upward 
to the strength scale at the top, as before. Thus, 
if it is desired to find the ultimate tensile strength 
of a piece of steel testing 50 on the Rockwell C 
scale, simply trace upward from the 50 point on the 
Rockwell C scale at the bottom of the chart to the 
“Rockwell C—Brinell” conversion line, thence hor- 
izontally to the right to the “Brinel]—UItimate 
Strength” curve, thence upward to the scale at the 
top, where it is found that the ultimate tensile 
strength is approximately 240,000 lb. per sq.in. 


The chart may also be used to convert from 
Rockwell B to Rockwell C, or vice versa. For ex- 
ample, to find the Rockwell C hardness correspond- 
ing to 100 Rockwell B, trace upward from the 100 
point on the lower of the two scales at the bottom 
of the chart to the “Rockwell B—Brinell” curve, 
thence horizontally across to the “Rockwell C— 
Brinell” curve, thence downward to the upper of 
the two scales at the bottom, where we find the 
corresponding Rockwell C to be about 23.5. 
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Comparison of Hardness Scales 


and Tensile Strength 


Based on Bureau of Standards Research Paper No. 185 
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Smoothing 


out a 


ee 


ANY a manufacturer 
has a rough idea of 
just what he wants in a 
new product. But smooth- 
ing out all the details of 
design, and actually pro- 
ducing the product, is an- 
other story. And that is 
where Scovill comes in. 
The product illustrated 
above is a case in point. 
Fitch, a well-known manu- 
facturer of barbers’ sup- 
plies, wanted a device to 
dispense shaving cream—attractive in appearance, 
sturdy, mechanically simple. Scovill developed and 
perfected the customer’s ideas, then manufactured 
the product to meet his needs exactly. The dis- 
penser is strongly and durably made. It works 
on a very simple principle and has no complicated 
parts to get out of order. Finished in enamel and 
chromium plate, it makes an attractive addition 
to any barber’s shelf. 
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SCOVILL MANUFACTURING 
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The same ingenuity and skill which Scovill 
brought to the perfection and manufacture of this 
product may be of benefit to you. Whatever your 
requirements, Scovill has the engineering brains 
and mechanical facilities to take care of them. Why 
not rid yourself of production worries, and reduce 
your overhead, by letting Scovill handle your work? 
A letter to the General Superintendent, in Water- 
bury, will bring you complete information. 


ILL®@ 





WATERBURY, 
Atlanta 
Los Angeles 


CONNECTICUT 
Syracuse Detroit 
In Europe: The Hague, Holland 
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CARNEGIE > 
CARBON MANGANESE STEELS 
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N ever-increasing share of the 
world’s work is performed by 
chains. Of great importance then is their 
reliability. Chain manufacturers who 
would improve the quality of their 
product will find Carnegie Carbon 
Manganese Chain Steel most effectual. 
One prominent user writes: ‘““We have 
obtained unusual results in increasing 
both the tensile strength and the wearing 
qualities of our product.”’ 


Users of chain will profit by these 
specific advantages by insisting upon 
Carnegie Carbon Manganese Chain 
Steel. Specify it by name when placing 
your next order. A comparative test will 
convince you. 


CARNEGIE STEEL COMPANY-PITTSBURGH 


Subsidiary of United States Steel Corporation 
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It has what all 
drill spindles 


\ ina best drill in the world needs sturdy, 

rigid support to give best results. That 
is why the Gray Hub Company, of Detroit, 
builders of multiple spindle drill heads, 
are enthusiastic about the New Departure 
Double Row Ball Bearing. Life-long rigid- 
ity is set up in the bearing by preloading 
it at assembly. It never needs further 
adjustments by machine builders or users. 
Other features that recommend it for drill- 


ing purposes are accuracy, high thrust 





capacity and speed ability. The unit 
shown above was built by Gray for a 
large automobile concern. It drills con- 
necting rods and caps at the rate of fifty 
per hour. » » » New Departure engineers. 
in many jobs, have eliminated the need 
for two bearings of other types by using 
this Double Row. Why not expose your 
bearing problems to solution by these 
skillful and resourceful engineers? » » » 


The New Departure Mfg. Co., Bristol,Conn. 


NEW DEPARTURE 
BALL BEARINGS 
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HERGULOY 


( REGISTERED IN U 


1. fOr 
DEEP-DRAWN 
and 


STAMPED PARTS 


i aalies (Revere’s patented new engineering 
bronze) is available in sheets, plates, rolls and strips .. . 
hot rolled, cold rolled or cold rolled and annealed tempers 


and finishes. 


PHYSICAL PROPERTIES 

The tensile strength of Herculoy in sheet form will vary 
with the amount of work and heat treatment given the 
metal during its production. The ultimate use to which 
the material is to be put determines the treatment given 
the metal in the course of its production. 


Fensile Strength Elongatior 
MATERIAI 


(Ib. persq. in.) (in 2 in.) 


Hot Rolled Sheets 68,000 c1o 


Cold Rolled Sheets 85,000 30° 


Cold Rolled Sheets, Light Annealed 75,000 56% 
Cold Rolled Sheets, Full Annealed 60,000 80% 


. 8S. PATENT OFFICE) 





Such strength and ductility, when combined with other 


properties peculiar to Herculoy, provide all sheet metal 
stampers and fabricators with an unusual material with 


which to work. 


Herculoy is also available in the following forms: rods, 
bars and shapes; die-pressed or hammered forgings; rivets; 


welding rods; and ingots for sand casting. 


For further data address Revere Copper and Brass 


Incor pe rated, 7 3¢ 


Park Avenue, New York City. 





Rever C Copper and Brass 


eKeney 
COPPER 
BRASS Dallas Division, Chicago, I/l. 
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Baltimore Diwision, Baltimore, Md. 


Taunton-New Bedford Diwision, Taunton, Mass. 


INCORPORATED 


Michigan Diwision, Detroit, Mich. Higgins Diwision, Detroit, Mich. 


Rome Division, Rome, N. Y. 


Eyvecutive Orrices: NEW YORK CITY 


Genera Orrices: ROME, N. Y 
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Another manufacturer 


ENDS OIL LEAKAGE with CORK 











Vital Parts of This Simplex Lawn 
Mower Are Sealed by Armstrong’s 
Cork Gaskets and Oil Seals 


; iw insure oil-tight joints where metal is bolted 
against metal, and where bearing surfaces are 
sealed, the Jacobsen Manufacturing Company, Racine, 
Wisconsin, selected Armstrong’s Cork Gaskets. 

Why? Cork is cellular not fibrous in structure and 
hence it has no blotting action. There is no seepage of 
oil, grease, gasoline, or water when Armstrong’s Cork 
is used in the assembly. Lively and resilient, cork fills 
all space between uneven metal surfaces. 

A special “stabilizing” process perfected by Arm- 
strong prevents shrinking or stretching of Armstrong’s 
Gaskets. Moreover, there is no hardening or pro- 
gressive deterioration. These gaskets keep on sealing 


their efficiency does not diminish with age. 
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rHiIs LAWN MOWER DOESN’T 

LEAK OIL. Simplex Mowers can take 

the punishment of rough ground and 

ibration, because they are kept oil tight 

nd dust free with Armatrong’s Cork 
Gaskets and Oil Seale, 





WHITE BLOCKS IN THIS DETAII 


show locations of two of the Armstrong Corl 


rrts in the Simplex Vower the trans 
ission gasket and the reel shaft oil sea 
Performance dictated their acceptance 





Engineers, Designers, Manufacturers 


In the same ways that it has helped many others, perhaps 
Armstrong’s Cork can help you make your product last longer, 
work more efficiently, or cost less to operate. Feel free to consult 
our Industrial Sales Engineers on any problems of sealing, cush 
ioning, sound deadening, friction, or insulation 
Outline your needs, and if possible, send a Armstrong's 
blue print. Address Armstrong Cork & Insula (A 
tion Company, Industrial Sales Division, 919 \ ) 


Arch Street, Lancaster, Pennsylvania. Product 


Armstrong's 


ORK 


MADE TO YOUR SPECIFICATIONS 
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STATIONERY AND DRAWING MATERIAL DEALERS ¢ 


FOR SALE BY 


EVERY WHERE 
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Above: SARS -Equipped Henrici washer in- 
stalled June 8, 1914 in the laundry of St. 
Elizabeth's Hospital, Brighton, Massachusetts, 
where it was in operation from six to eight 
hours a day, six days a week for eighteen years 
. ° . 

No manufacturer can afford to take a chance 
on the performance of his product by taking 
a chance on the performance of the bearings 
he selects for it. 


A PROMISE IS ONLY 
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WISH ...SWISH... 


sang this WASHING MACHINE 


“Tr 18 YEARS 


Sis Bearings stand up. 
There can be no doubt about 
that when you consult their 
performance records in all 
sorts of industries. But then... 
Sis Bearings were designed 
and built to stand up. Nothing 
but the best of steels goes into 
them. Test after test is made 
in SS laboratories as addi- 
tional assurance against 
failure. And because SiSF 
produces a complete line of 
anti-friction bearings, the right 
Sis Bearing always goes in 


the right place. 


ee AS IT ROCKED 
ON THE SAME SET OF 


u4KF BEARINGS 


No wonder, then, that S0sF 
performance stories continue 
to come in...stories that range 
all the way from Sts Bear- 
ings that have stood up under 
a million miles of railway ser- 
vice down to stories of dime- 
sized SOS Bearings that have 
performed up to SCS stand- 
ards in some delicate, scientific 
instrument. 

More thaneverbefore,manu- 
facturers are finding today that 
it costs more to replace a poor 
bearing than to buy the best 
that SoS has ever produced. 


SCS’ INDUSTRIES, INC., 40 East 34th St., New York, N. Y. 


oKeE 


BALI. AND ROLLER BEARINGS 


2937 


A Promise... PERFORMANCE IS HISTORY 
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DEFINITE CONTROL OF 
QOVaAtilt ¥ 


You are not so much interested in how bearings are made as you are in how they perform. But since 
dependable bearing operation is predicated on how well they are designed and built, we 


repeat, that more definite control of quality than in the manufacture of Hyatt Roller Bearings cannot 


be found. Hyatt Roller Bearing Company, Newark, Detroit, Chicago, Pittsburgh, Oakland. 





ilustrated — Hyatt Single Row Radial Bearing and one of our optometer gauging instruments used for accurate final testing on Hyatt solid rollers 


BEA RIN G 


N E R A L M OO T O R 
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BACKED BY A 
GOOD NAME 


Admittedly strong are the claims made for this Delco 
Appliance Universal Motor. Yet the Motor makes good 
every claim — generously. Else it could not bear the de- 
pendable Delco Appliance signature. 


The Delco Appliance Universal is under-sized and 
over-powered. Its compactness aids your engineers in de- 
signing. Its excess power assures freedom from over-loads. 

nusually narrow engineering tolerances combine with 
sturdy ruggedness to provide long life, with minimum 
attention. Among its features are self-lubricating bearings 
and extreme quietness. Here’s a motor that will enhance 
your reputation as it has enhanced ours. See coupon. 


DELCO APPLIANCE 





ROCHESTERCNEW YORK 


Delco Appliance Corp. 


DELCO APPLIANCE ENGINEERS tes." 


WILL SOLVE YOUR PROBLEMS. wm tere 
JUST MAIL COUPON AT RIGHT i 
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We make. 








Delco Appliance Motors 
supply trouble-free motive 
force for humidifiers, floor 
polishers, ventilating units, 
vacuum cleaners, marine 
bilge pumps, motion picture 
projectors, food mixers 
—dozens of machines that 
buyers expect to operate un- 


Failingly. Built in A.C. or 


D.C. types, and in the small- 
er fractional H. P. sizes. 


GOOD BLOWERS 


Powered with Delco Appli- 
ance Motors, Delco Appli- 
ance Blowers move large 
volumes of air with remark- 
ably low current consump- 
tion. Compact, rugged, 
economical. For hair dryers, 
vacuumcleaners,automobile 
heaters, ventilators—where- 
ever a good blower is 
needed. A.C. or D.C., in 
standard voltages. 


OE H.P 











HORSE HEAD 


FOR DIE CASTINGS 





99.99+% 
UNIFORM 
QUALITY 


ZINC 





IT’S SILVER, BUT IT’S ZINC! 


American Thermos Bottle Company’s Thermos server, attractively designed, 
beautifully silver plated, die cast of a Horse Head (99.99+ %) Zinc alloy. 


You cannot escape this fact. Zinc—azinc die 
casting—is moving into every nook and cranny 
of American living—and American manufactur- 
ing. Would you think this ‘‘Silverware’’ zinc? 
You wouldn’t, but it is. Do you know that zinc 
die casting offers solutions; solutions to vexing 





problems of production, economy, design and 
appearance? If you don’t, you should find out. 
You can’t afford to overlook zinc die casting pos- 
sibilities. Write to us. We'll tell you about zinc 
—Horse Head (99.99+ ©) Zinc—and zinc die cast- 


ing. 


THE NEW JERSEY ZINC COMPANY 


Zinc? 160 FRONT STREET, NEW YORK CITY 


ZINC PIGMENTS 


ZINC METAL ALLOYS 
12 


ROLLED ZINC 


Sew Jersey 
Gine 


SULPHURIC ACID - SPIEGELEISEN 
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EXAMPLE 


— FOR REFRIGERATORS. This refrigerator motor is 
another example of General Electric’s ability to design, manufacture, and apply correctly the 
right motor to any type of motorized machine. Nation-wide use of General Electric motors is 


undeniable evidence of their proved value. 


It will pay you to avail yourself of General Electric’s specialized experience in motor design and 


application — experience that is based on nearly thirty years of cooperation with designers. 


Simply address your nearest G-E office, or General Electric Company, Schenectady, New York, 
stating the character of the drive your machine requires. Our suggestion will be placed in your 


hands. without delay. 


210-199 


GENERAL @ ELECTRIC 


DECEMBER, 1932 





THE MORE WE 
WELD 
THE BETTER WE 
SERVE YOU 





ee of industrial men have returned to their plants, after a visit 
to General Electric factories, convinced that the answer to almost any 
fabrication problem is already in the arc-welding-engineering files of the 
General Electric Company — convinced that all the arc-welding equipment 
they might need can be obtained on one order blank from one dependable 


manufacturer. 


That’s why so many instinctively turn to the nearest G-E office for every arc- 
welding requirement. 


530-127 


GENERAL @ ELECTRIC 
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For simplicity of design. compactness. and 
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driven unit and the new unit using your motor direct connected 
t h flexible coupling speak for themselves. 











8 
Very truly your 
NNEY CFURING COMPANY 


) Wepetaln 


i f Sales 
viet President in Charge ° 










The G-E gear-motor delivers full-rated horsepower at the out- 
put shaft at the low speed you desire. The simplicity, 


compact- 
ness, and efficiency of this unit are available not only for pumps 
but also for conveyors, compressors, machine tools, and many 
other industrial applications. 
Information on the complete line of gear-motors can be obtained 
from the nearest G-E sales office or G-E Motor Dealer, 


or from 
General Electric Company, Schenectady, N. Y. 


GENERAL@ 





200-659 


ELECTRIC 
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IMPROVE your GEARING 


WITH . 





eG 


Ten Reasons Why 
They Are Better and 


More Economical... 


1 Greater Strength, be- 
* cause pinion stress is 
40% lower. 


Full length tooth. 


More rolling action— 
* less slip. 


Greater contact angle. 


uu & Ww N 


Pitting and wear mini- 
* mized through lower 
compressive stresses. 


Stronger under impact 
* loading. 


oO 


Adapted to high pitch 
* line velocity 


. Pinions may have 
* smaller number of 
teeth. 


Larger reduction ratios 
* in smaller space. 


10 Constant pressure 
* angles. 


Ge 


Hammar Tooth Form 
Gears are being used 
successfully in: 


Concrete Mixers 

Speed Reducers 

Textile Machines 
Aeroplane Motors 

Road Pavers 

Wire Drawing Machinery 


Electrically Operated 
Elevator Doors 


High Pressure Pumps 


Hoists, etc. etc. 











HAMMAR 


436 BROADWAY 


HAMMAR 


TOOTH FORM GEARS 





4 Tooth Pinion 
Full Contact 
Quiet Running 





8 Tooth Pinion 





16 Tooth Pinion 















Patented in U.S. A., Canada and Foreign Countries 


This new improved gear tooth form is consistently 
PROVING its SUPERIORITY with each new 
application. Time tested by actual operation in the 
field, it is by far the Best all around gear tooth avail- 
able today. New machines and new models are using 


Hammar Tooth Form gears. 


STRONGER GEARS—SMOOTHER 
OPERATION—MORE COMPACT 
DRIVES save money and improve the quality of 


machines with Hammar Tooth Form gears. 


LONG LIFE with 2 MINIMUM of WEAR 
maintains this QUALITY and SMOOTHNESS 
OF OPERATION after years of running. 


Meet the demand for QUALITY at a PRICE by 
using Hammar Tooth Form gears in your machines. 
Be sure your designers have full information on this 
simple, easily applied gear tooth system. Our 
engineers will be pleased to work with you to help 
solve your gear problem. Write today for details. 


“4 COMPANY « 


NEW YORK. N.Y. 








* PRODUCT ENGINEERING 


























DEC 
















































DECEMBER, 1932 + 





T IS SURPRISING what properties many 

industries have recently discovered in rub- 
ber, what profitable uses of rubber in their 
products or their processes, what savings in their 
operations. 


There comes to mind instantly the mining 
industry, the automobile industry (for uses 
other than tires alone ), and the railway industry. 
Rubber’s elastic and cushioning values they 
always have recognized, but now they know that 
rubber properly compounded and accurately 
molded can bear great weights, withstand high 
pressures and temperatures, even outlive steel, 
sometimes by as much as six to one, and under 
severe abrasion and impact at that! 


Many recent innovations in rubber for 

industrial uses naturally have come from 

Goodyear. Naturally, because Goodyear is “the 

greatest name in rubber,” with an unduplicated 
experience in successful engineering 
and development of rubber. 


Rubber might do it better in some of your 
operations, or contribute a valuable product 
advantage for you. If the suggestion interests 
you, Goodyear technical experts would welcome 
an opportunity to work with you or your engi- 
neers on your problems or ideas. 


Goodyear Molded Rubber Goods already 
are manufactured in a wide variety of forms, for 
many uses. What you seek may be already here. 
If not, let us try to develop it together. Just 
write or wire to Goodyear, Akron, Ohio, or Los 
Angeles, California. 


BELTS « MOLDED GOODS 
HOSE « PACKING 


THE GREATEST NAME IN RUBBER 











Briefly—- 
here are the features of the 


MotoREpucEeR | 


Extremely compact, offering considerable saving in 
space ... Permanently accurate alignment . . . High 
operating efficiency ... Minimum of maintenance 
cost .. . No overhung motors or gear cases . . . Per- 
fectly balanced .. . Greater stability . . . Freedom from 
vibration . . . Noiseless ... All parts easily accessible 
. . » Requires no flexible couplings, or base plates... 
A built-in unit, — not an attachment. 


Gears are of Heat Treated Nickel Steel with Helical 
cut teeth,—and Anti-friction bearings are used 
throughout. The slow-speed shaft is mounted on over- 
size Timken Bearings to accommodate a Sprocket, 
Pinion or Pulley. Positive lubrication is assured by 
complete oil bath. 

The ‘“‘MOTOREDUCER” is available in single, double 
and triple types with ratios up to 450:1 — and can be 
furnished with standard open type or totally enclosed 
A 5 h.p. Horizontal Type MoroRevuceR, fan cooled motors, polyphase and single phase. Also 

188 R.P.M. Ratio 50 to 1. available with direct current motors up to 10 h.p. 


PHILADELPHI 


Industrial Gears and Speed Reducers 
Branch Sales and Engineering Offices: 


















New York: 330 W. 42nd St. Pittsburgh: Farmers Bank Bldg. 


























OF PROVED SUPERIORITY 


Phenolic Moldings = 

















NEW YORK: 1776 Broadway * CHICAGO: 549 W Randolph St. * CLEVELAND: 4900 Euclid Bldg. * DETROIT: 145 Eastlawn Ave. * HOLLYWOOD, CAL.: 933 Seward St. 
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“The dead take 
to their graves. in their 
clutched fingers, only that 


which they have given away” 





‘THis is your chance to do more good with the 

money you give to others than was perhaps 
ever before possible in the history of this 
country. 


First, because the need is greater than ever 
before. Second, because more of every dollar 
you give will go to provide your fellow human 
beings with food, shelter, medical help—the bare 
necessities of living. 


The Welfare and Relief Mobilization for 1932 
is a cooperative national program to reenforce 
local fund-raising for human, welfare and relief 
needs. No national fund is being raised. Each 
community is making provision for its own 
people. Each community will have full control 
of the money it obtains. 


Read again the great words attributed to 
Rousseau which are printed at the top of this 
page. Then give through your established wel- 
fare and relief organization, through your com- 


munity chest, or through your local emergency 
relief committee. 


20 





WELFARE AND RELIEF MOBILIZATION, 1932 
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NEWTON D. BAKER, CHAIRMAN 
NATIONAL CITIZENS’ COMMITTEE 
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SEAL YOUR BEARINGS 
with 
PERFECT OIL RETAINERS 


FOR THIS DOUBLE-ACTING PROTECTION 


The Perfect Oil Retainer is the cumulative result of 
more than half a century’s experience by the world’s 
largest processor of leathers for industrial use. The 
scientific spring design is the most efficient for its 
purpose that highly skilled engineers can devise. 


The combination of this specially tanned and 
treated leather with the perfected coil spring pro- 
vides an oil seal that will efficiently seal all lubricants 
by applying a light, but ausform, positive pressure of 
the packing on the shaft, and at the same time ex- 
clude dust, dirt, grit and all other abrasives from the 
bearings. 


The leather will not disintegrate and allow fibrous 
material to work into the bearings. It is not harmed 
by mineral lubricants—becomes soft and flexible 
when oiled to permit free rotation of the shaft. It is 
unusually wear resisting as evidenced by repeated 
tests under actual load conditions in which Perfect 
Oil Retainers have run more than a million revolu- 
tions without showing a sign of wear. 


Nothing but a leather seal can give you so 
much protection for so /ittle cost. Details 
about your product sent to us on the coupon 
below will bring you valuable information on 
the sealing of your lubricants and adding to 
the life of your bearings. 





- « « FILL OUT AND MAIL THIS COUPON TO 




















CHICAGO RAWHIDE MANUFACTURING CO., 

1307 ELSTON AVE., CHICAGO 

Name of product Shaft speed : — 
Type of lubricant used___ Shaft diameter ; 
NAME a COMPANY adie a 
ADDRESS ___ _ a 

NEW YORK DETROIT CLEVELAND PHILADELPHIA PITTSBURGH 
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Increase your sales 
utility 
7) 





by increasing 





No. 42 Timer 


Maximum timing range 
—45 minutes. 


Switch rating—6 amps. 
110—3 amps. 220. 
Width—1—25/32”; 
length 2—9/32”. 


f 


0 0 


An adapter plate permits this timer to be 
installed in a standard rectangular wall box. 


LUX 


Automatic Timing 


The low cost of this timer makes it par- 
ticularly adaptable to domestic electric 
appliances such as washing machines, 
percolators, sun lamps and the control 
of lights in seldom used places. 


WRITE FOR DETAILS. 


Submit your timer problems to us. 


THE LUX CLOCK MFG. CO. 


Waterbury, Conn. 


Time It Automatically 
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HOLLOW SCREWS 
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What 


you must 
ask of hollow 


screws is that 


they hold 


/  —then ask the price 






he 


/ ; HOLDING-POWER demands the exceptional 
rs in socket-wall strength, in precision of wrench- 
fit; accuracy of threading, flawless finish. It 

demands what only the ALLEN has. The necessity 

of making hollow screws HOLD is the reason Allen 
holds to its quality and to prices permitting that quality 

to be maintained. Ask for free test samples to try in 


your present machines or for new designs. » » 


THE ALLEN MEG. COMPANY 


Harrrorn, Conn. U.$.A. 
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SSthite CUTTING TOOLS 
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Accurately cut by 
special machinery 
and lapped after 
hardening to very 
keen edges. True- 
running, fast-cutting, 
long-lasting. 
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Actual size with 
enlarged 
showing con- 
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FISSURE, FLAT END 
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struction. 
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PRECISION TOOLS of highest quality, 
for cutting and finishing on parts and 
products of steel, brass, wood, hard rub- 
ber, bone, ivory or any other material 
that can be milled or bored with hardened 


steel cutters. Order by number. 


The S. S. WHITE Dental Mfg. Co. 
INDUSTRIAL DIVISION 
Knickerbocker Bldg. . . .. . New York, N. Y. 
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FINISHING 
BURS 


Actual Size 














' I 
124 31 242 245 
Sugar Loaf 








Actual 


Size 


DRILLS 


FLAT, SPEAR POINT 
1 nf 


SQUARE 
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TWIST 








Die-finishing with 
S. S. W. Burs and 
Flexible Shaft Out- 
fic with No. 7 In 
dustrial Handpiece 
WRITE for Cata- 


log T. 
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NOW! 


the famous Palmer 
mathematics books 
available on 
easy terms 





Now you can get this well-known home- 
study course in practical mathematics for 
10 days’ free examination and then pay at 
the rate of a few cents a day as you study 
it. Palmer, who taught in trade schools 
for years, built his course around the 
needs of practical men—used as examples 
the every-day problems which practical 
men brought to him for solution. ‘The two 
books cover all the mathematics you need 
in every-day mechanical and engineering problems, from the 
simple fundamentals of arithmetic to a workable knowledge of 
calculus. They were prepared especially for home study—contain 
many practical problems, with answers. 


1. Practical Mathematics for Home Study 


By C. I. PALMER, Late Associate Professor of Mathematics 
Armour Institute of Technology. New Second Edition, 606 pages, 
pocket size, flexible, 224 illustrations, $4.00. 


This book contains all that is in the four-volume series by this author, 
together with several new topics. This includes more than 3500 drill 
exercises and problems teaching the essential principles of arithmetic, 
geometry. algebra and trigonometry. Every man in mechanical and 
engineering work needs a ready and working knowledge of mathematics 
Here is a handy, pocket size volume that offers a practical self-instru 

tion course, 


2. Practical Calculus for Home Study 


By C. I. PALMER, 433 pages, pocket size, flexible, 186 illustra- 
tions, $3.00. 


This book completes the course by giving a workable knowledge of 
calculus as used in engineering work. Almost any text or reference book 
on engineering subjects makes use of calculus If you have no pra 
tical grasp of this subject, your use of these other engineering helps is 
hindered. Palmer says The subject of calculus cannot be made easy, 
but it can be made plain.’ This he has done in this book, giving a 
concise and understandable explanation of the mathematical method and 


demonstrating how it is applied in daily work 


10 days’ examination FREE 
No advance in price for installment privilege. 


These are the regular, latest editions of these books. The price of the 
two is $7.00, payable $1.00 10 days after receipt of the books and $2.00 
monthly for three months—no extra charge for this easy payment plan. 
Also, you may examine the books 10 days free before you decide. If 
you have ever felt the lack of a command of practical mathematics 
send the coupon below, at once, and look over the Palmer Home Study 
Course, 





FREE EXAMINATION COUPON 





McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York City | 
| Send me the Palmer Practical Mathematics and Calculus Home Study Course | 
| (2 volumes) postpaid, for 10 days’ free examination. I will return the books | 
within 10 days of receipt, or send you $1.90 then and $2.00 monthly for 
| months thereafter. | 
| er ae | 
| Ge wicdaes | 
| City and State.. | 
MN a titak dH. Ge ers ec Zis Alec 5 atsle pg leva eee ON. Od we en ey | 
> 
| RE (ae dAn aan ae e a eb dahe wale wend « eit etme P.E.12-32 | 
| (Books sent for free examination to purchasers in U. S. and Canada only.) | 
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COUNTERS 





COUNT EVERYTHING 
ON EARTH 
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WHAT do you need to count more rapidly, more 
cheaply, more accurately than ever before? Tell us, 
and we'll tell you about a Counter exactly suitable. 
VEEDER-ROOT has it for you. Ask for Catalogue 
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The 


WICKES 


CONTINUOUS 
BLUE PRINT 
MACHINE 





TTL 


erfect 


Prints at. new Low Costs 


This machine will give you more prints per day at a 
lower cost per square foot. Each print will be a clear, 
perfect print. 


Designed for the large or small drafting room—han- 
dles cut or continuous sheets up to 48-in. width. A 
new machine, automatic and simple in operation, it 
opens the way to important savings in blue printing 
costs. Write for full information today. 


WICKES BROTHERS 


522 No. Water St., Saginaw, Michigan, U. S. A. 


ESTABLISHED 1856 
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There 1s no substitute for 
product development 


... for any manufacturer who 


seriously wants to make money 


Business in America is never static. No manufacturer’s 
markets are “his, to have and to hold.” Other keen-witted 
manufacturers are always sharpshooting at his customers, 
—lying awake nights thinking of new engineering and 
sales ideas. Leaders keep ahead of their competitors by 
continual product development. 


Granting due credit to salesmanship and merchandising 
science, the fact remains that in the long run the product 
either sells on its merits, or “flops.” Wise manufacturers 
know that active product development is the most practical 


thought that they can give to tomorrow. 
§ y g 


The parts and materials manufacturers are naturally in 
a position to help the product engineer enormously in 
translating ideas of design into satisfactory specifications. 
Follow their advertisements closely in every issue of 
Product Engineering. 
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NOW! 


A new revised, enlarged edition of the outstand- 
ing reference book on time and motion study. 


Time and Motion Study 


and Formulas for Wage Incentives 


by Stewart M. Lowry, Industrial Engineer, the Procter and 
Gamble Companies, Ivorydale, Ohio, Harold B. Maynard, 
Management Engineer, Media, Pa., and G. J. Stegemerten, 
Superintendent, Time-study Department, Westinghouse Elec- 
tric and Manufacturing Co., East Pittsburgh, Pa. 


489 pages, 6x9, 84 illustrations, $5.00 
This up-to-date edition offers: 
—all the best of the original material: 
—how to make a time-study and pick a good time-study man 
—how to analyze and standardize jobs and select study equipment 


—how to measure skill and effort 


—how to construct formulas from time-study data, and adapt for 
mulas and wage-payment plans to any plant 


—and this vital new material: 


—a chapter on motion study so complete 
as to constitute practically a course in 





itself, covering: motion study by (a) 
means of motion picture camera, and 
(b) analysis and observation 


SEND FOR THIS 
BOOK TODAY! 


—full instructions on how to chart data 
to help determine the one best method 
of doing an operation 


—new examples of formulas for use in 
many industries including: printing shops, 
clerical work, part handling in any ma- 
chine shop 


—section on Group System of Wage Pay- 
ment has been enlarged to include new 
features covering: 


~ 


. Introduction of new men into group 


©) 


. Proper policy on old members enfeebled 
by age 


i) 


. Determining supervisory rates for group 
leaders 


- 


. Determining proper learning period for 

new men 

“Most authoritative work on the 
subject now available” — 

ALLAN H. MOGENSEN, author 


“Common Sense Applied to Motion 
and Time Study” 








Complete to an extraordinary degree, the 1932 edition of 
this popular volume in the Industrial Management Series 
covers many of the less known yet vital aspects of time 
and motion study. 


You will want to see it, to familiarize yourself with it, to 
check its uses in your own and related fields. 


Take advantage of our 10 days’ free examination 
offer! Send for a copy today! 











FREE EXAMINATION COUPON 





McGraw-Hill Book Company, Inc., 330 W. 42d St., New York City. 
Send me a copy of Lowry, 


d @ Maynard and Stegemerten—-TIME AND MOTION 
STUDY, second edition, $5.00 postpaid, for 10 days’ free examination. I agree 
to remit for the book or return it postpaid within 10 days of receipt. 

Signed 
Address 


City and State 
Official Position 


Name of Company 


ly.) 
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COMPANY 
MANUFACTURERS OF 
LIMIT CONTROLS::SAFETY 


PILOTS::HEAT REGULATORS:: 
THERMOSTATS and MOTOR 
DRIVEN GAS VALVES 


Many other leading manu- 





facturers use Chace Bimetal 
because of its accuracy, uni- 
formity and dependability. 
Submit your problems to 


Chace engineers. 


SHEETS ¢ STRIPS ¢ FORMS ; 





.CHACE VALVE CO. 


wW.M 


1607 Be 




















EYE APPEAL 
VITAL FACTOR IN 
YOUR PRODUCT 








All persons are either “eye minded” or 
“ear minded” or both, unless bereft of 
nature’s blessing. 


Your product cannot “talk.” Therefore | 
the only way it can “raise its voice” is by || 
being attractive and modern in design and 
finish to increase its eye-appeal. 


The individuals and firms represented in 
the Professional Service Section of this 
issue offer their unbiased and thoroughly 
experienced assistance in the solving of in- 
tricate problems that arise during the 
creation and development of a product. 
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One would think the motors have been built 
especially for these machines - - - 


That’s how Wagner motor design harmonizes 
with the modern trend of machine-tool design 






















The Wagner totally-enclosed fan-cooled motors assembled on these machines 
conform with designers’ and builders’ demands for auxiliary equipment tkat 
harmonizes with their own products. These motors give the impression of 
having been built especially for the machine tools they operate. 


No “ugly ducklings”, these! No clumsy angles—no awkward appendages 
no disfiguring openings. Instead, the exterior surface is smooth, unbroken, 
pleasingly rounded, well proportioned—as sightly a piece of machinery as 
has ever been produced by modern, experienced motor designers. 


Here are motors that won’t “spoil the picture”, motors every machinery 
manufacturer can select without hesitation, confident that they will please 
the users. 


But looks alone do not make motors! There, too, are suci important requi 
sites as sturdiness, long life, low upkeep, minimum vibration and noise 
all of which these motors meet. And, above all, there is the sealed inner 
frame which bars all dust, filings, fumes, moisture, and other destructive 
agencies — preventing frequent shutdowns for cleaning, repairing and 
replacement. 


Whether it’s looks or trouble-free service you expect of motors, con 


sider the Wagner totally-enclosed fan-cooled type CP—the ace among 
motors. 


a . 





Top Illustration—five Wagner motors: L232-5 
1 20-hp, 1200-rpm cP, 2 3-hp, MAIL THIS COUPON FOR COMPLETE DESCRIPTION OF WAGNER ; 
1800-rpm CP; 2 Ye-hp, 1800 rpm TOTALLY-ENCLOSED FAN-COOLED MOTORS 

: Wagner Electric Corporation, 

Lower Left—three Wagner 7'-hp, 6444 Plymouth Ave., St. Louis, Mo. itt mai aiden, 

1800 rpm CP motors. Gentlemen: 
. PI d lete descripti 

Lower Right—five Wagner CP motors: ot Ghaaas Gee  Weitllip acaioned Company 

3 10-hp, 1800 rpm; 2 5-hp. fan-cooled motors. - 
1800 'pm. Address 











MOTORS vay 
TRANSFORMERS 4 a 
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| \\ 1 "Mail this for FREE. CATALOGUE 
\\ . McGraw-Hill Book Company, eo 
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More than a Catalogue! 
IT’S A KEY to the college 


for the man who works 


Today, many business men face unfamiliar situa- 
tions ... new jobs . . . new duties in addition. 
But, alert and resourceful, they remain undis- 
mayed. They call on the aid of experts to help 
them in studying these problems. 


You, too, can command the aid of these experts. 





INCREASED 
THIS PRODUCT'S 
SALES 


Plastic Molding solved the gotten of greater sales for this prod- 


uct. It brought dignity and distinctiveness of design: it supplied 
beauty and richness in an almost endless variety of color: it gave 
instant eye appeal, and therefore increased Sales Appeal. 


Our design department can visualize new beauty in your product. 
Our engineering department can perfect details of construction. 
Our production facilities can meet the requirements for the in- 
creased sale of your product which is sure to follow. Write us 
for suggestions. 


CHICAGO MOLDED PRODUCTS CORP. 


2141 Walnut St. Chicago, Ill. 


TTL CCC CCC CCC COL 





Send for this 1933 Catalogue of McGraw-Hill 





UL 


Books. A priceless aid in time of trouble — yet it 


In its 250 pages, you’ll find brief, interesting 
descriptions of authoritative 
books on over 2,000 subjects 

Informing, stimulating 
books by 1500 of the leading 
minds in business, industry and 
research. 


This is no ordinary dry-as-dust 
Catalogue. It’s a bright and 
shining Key to “The College 
for the Man Who Works’’— a 
Key used every year by 700,000 
wide-awake business men. Can 
you afford to be without it? 













| 


| 





to 
e 
to 


330 West 42nd Street, 
New York City. 


Please send me, free of charge, your 1933 Catalogue of McGraw-Hill 
Books. I want to know more about: (Name subjects of most interest 
to you) 


Name 
Address 











*« Just off * 
the Press! 


Have you heard of the new cities which are being 
erected all over the United States? Every building 
is a different color; the walls never need painting, 
dust and dirt is washed off with every rain. The 
homes, office buildings and service stations require 
no outside upkeep; in fact, almost every appliance 
inside is finished with a surface which is rust-proof, 
stainless, durable and beautiful. If you would like 
to know more about this kind of city, write for a 
copy of our free ‘“Tour-Booklet.” Address THE 
PORCELAIN ENAMEL AND MANUFACTUR- 
ING COMPANY, Eastern and Pemco Avenues, 
Baltimore, Maryland 


* VEMCO * 


TRADE MARK REG. U.S. PAT. OFF. 


Porcelatn | 


ENAMELS 


MITT 

















STAINLESS 


RUSTPROOF SANITARY BEAUTIFUL 
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Resistance to Heat and Corrosion— 


Finer Appearance, through Bakelite Molded 


Dental Torch, and the Bakelite Molded parts used. Hanau Eng. Co., Inc 


DIECAST METAL proved unsatisfac- 
tory for the Hanau Dental Torch 
as the alcohol fuel used caused cor- 
rosion. Another material was sought 
which would be heat-resistant and 
non-corrodible, and also formed to 
close dimensions. 
Bakelite Molded. 
The body alcohol 
reservoir, air chambers and all 
mechanisms is formed of Bakelite 
Molded. The necessary threaded 
metal inserts are firmly embedded 
in the molding operation. 


It was found in 


containing the 


BAKELITE CORPORATION, 247 


BAKELITE CORPORATION OF 


aoe 


The reg teed wede mart: thows above Gistinguish soterah 
evtocwwed by Bobeite Corporaton Under Ge capa “8” & te 
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Park Avenue, 
CANADA, 


Through thé adoption of Bakelite 


Molded the two problems of heat 
and corrosion resistance were solved, 
and a device produced which is un- 
usual and attractive in color and 
finish. Being a distinct departure 
from old practice in producing de- 
vices of this type it is sure to attract 
attention, and provides many telling 
sales arguments. 

Bakelite Materials are produced in 
many forms, one or more of which 
is almost sure to offer some impor- 
tant advantage for most products. 
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.. Buffalo, N.Y. 


Our engineers and laboratories 
welcome opportunities to cooperate. 
Write for our interesting descrip- 


tive Booklets 5M, 5L, and 5V. 
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13 East Ohio Street, Chicago, Ill. 


treet, roronto Ontario Canada 
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MASTER “KES? MOTORS 


“More THAN A Motor--THE WHOLE Power Drive” B a  ¢ 


“td SMALL 
JOBS 


THE SPEED 
YOU NEED 
RIGHT HERE 


A Pini NE ELLOS 





4 proved types of gear unit integral with standard 
ustom-built MASTER MOTOR 
compactness ...appearance ... price 


and sales appeal... siastically used by more than 


pertormance 


550 leading machine er as your warranty ot 
adaptability t 5 your power drive problem 


New Data Now READY 
Ask FOR BooKLEeTR 


pAY T ON 
OHIO. U.S.A. 
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Electric | eS 
RING UNITS 


for all kinds of 2 4. a. ; SS 
heated products 
and processes... 


it 
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Chromalox Ring Units are 
used by many leading 
makers of ranges, waffle 
bakers, coffee urns, perco- = 
lators, sandwich toasters, 
incubators, brooders, 
health baths, infra-red 
lamps, popcorn machines, 
glue pots, melting pots, 
etc. Also used for resistance 
purposes. Easily clamped 
to flat surfaces such as 
bottoms of small tanks, 
boilers, vats, kettles, etc. 
Industrial uses—heating 
moulds, presses, dies, etc. 
Diameters 2'4"' to 11". 
75 to 1800 watts. Write 
for Bulletin CA-106. 
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To perfect your ability in SHE 
sketching * i 


ror ry. “ A “Vs 
USE THE E-Z-DRAFI1 : 

It will clarify your ideas and eliminate the ques 

tion in the other fellow’s mind, for when you 

convey your idea isometrically with the pencil a 

there can be no question. co 

DESIGNERS, ENGINEERS, and DRAFTSMEN, as = 


well as SALESMEN acknowledge the merit and a : 
practicavility of the E-Z-DRAFT. 7 
Complete information will be furnished at your 





























“ 4 request. “ 
q HR MALOX Mail with Your Business Letterhead OO Enclosed is $3.75 for 9x12 size >< 
EDWIN L. WIEGAND CoO. © Enclosed is $4.90 for 12x18 size. 


7535 Thomas Blvd., Pittsburgh, Pa. 

Please send us, without obligation, Chromalox 
Bulletin CA-106 listing and showing many stock 
sizes and ratings of Ring Units, Strip Heaters, 
Immersion Heaters, etc., with prices. Also send any special data that will 
help us determine how to properly heat 


MTT LCCC CU 


yavaraTuvarere’e4 


Money Back Guarantee 


McCAULEY & MADISON, INC. 


Detroit, Michigan 


; ~ >— 
Signed Position } 
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DESIGN 
TESTING 
REDESIGN 





PROFESSIONAL SERVICES 


PATENTS 
RESEARCH 
PACKAGING 





DEVELOPMENT 
MANAGEMENT 
METALLURGY 














Electrical Testing Laboratories 
KNOW BY TEST 


Mechanical Tests—Chemical Tests 
Electrical Tests—Photometric Tests 
80th St. and East End Ave., New York 











NORMAN BEL GEDDES 


INDUSTRIAL DESIGNER 
128 East 37th St.,. New York City 








JAMES C. HAMILTON 


Registered Patent Atty. and Mech. Engr. 
Patents for Machines, Processes, Designs and 
Compositions of Matter 
Registration of Trade-Marks and Labels 
Consulting Chemical and Mechanical Engineers 
Inventions Developed; Assistance Given Inventors 
on the Marketing and Financing of Their Inven- 
tions without Additional Charge. 

40 Court St., Boston Lafayette 5068 


The Little Big Word 
“TR” 


Many wide-awake executives are 
cognizant of improvements and 
developments that might be made— 
oe) 


Or they can visualize a new prod- 
uct that might spring up—‘“IF”’— 
Call upon the consultant with his 
wide and varied experience to 
eliminate the word “IF” by pro- 
viding real facts upon which to 
base decisions. The men repre- 
sented in this section offer their 
services to help you improve or 
develop your products. 








RICHER ENGINEERING 
DESIGNING ENGINEERS 
Precision and Production 
Machinery and Tools 


Write for References 
75 East Wacker Drive, Chicago 








C. FRANKLIN SIMMS 


Designer—Modeler 


Specializes in design, redesign and devel- 
opment of products for manufacturers 
whose budgets demand utmost economy 


20 Westbourn Road Concord, N. H. 








FOSTER D. SNELL, INC. 


Chemists—Engineers 


A technical organization offering 
complete consulting, research, 
operating and management service 


130 Clinton Street Brooklyn, N. Y. 








NELSON LITTELL 
HAMMOND & LITTELL 
U. 8. and foreign patents 

PRODUCT SURVEYS 


Infringement and validity opinion 
Patent and Trade Mark Litigation 


22 E. 40th St.. New York City 





W. EVERETT MILLER 


PRODUCT DESIGN CREATOR 


4893 Grayton, Detroit, Mich. 
Niagara 9730 











GEORGE SWITZER 


Designer—products, packaging 
210 Madison Avenue, NewYork City 


























and where and why. 








Here is the short cut to accurate, up-to- 
the-minute knowledge of what is suitable 
Gives chief char- 
acteristics, comparative data, substitutes, 





What Material is Best for Your Purpose? 
Here is a handy book that lists over 2400 materials used in industry, 
telling what they will do and where to get them. A large dealer in 


industrial materials says “it contains material which we have been 
unable to locate in any other way.” 


MATERIALS HANDBOOK 


By GEORGE S. BRADY 


j 

| 

| 

| 

| | | 
| Former Managing Editor, Product Engineering. Former Associate Editor, American Machinist 
| 

} 


Second Edition—600 pages, pocket size, flexible, $5.00 


sources—just the concise information you 
want, available in handy form at the time 
you want it. 
alphabetically arranged and indexed. 


From authoritative sources, 


| Send for a copy for ten days’ free examination 


Z McGRAW-HILL BOOK CO., Inc., 330 W. 42nd Street, New York 
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Pick up the “CASTELL” drawing pencil and move it 
across paper. You find it as smooth as the quiet, 
gleaming waters of an unruffled harbor. "CASTELL’S” 
smoothness reminds you of perfected plate glass. The 
clear texture of its graphite contains no gritty spots. 
It will not flake or crumble. A. W. Faber has taken the 
care and time and effort to make this drawing pencil 
really smooth for you. 


Made by A. Ww. F ABER, Bavaria 


» “Castell” Polychromos pencils 
the nearest approach to oil 


available in 64 colors. S 


s give you, W. FABER, INC. 
ee Booklet. NEWARK.N.J.. U.S.A. 
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